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Relational Aesthetics as a New Approach for
Designing Spatial Aesthetic Expressions in
Participatory Design
Tine EBDRUP
Kolding School of Design

Abstract
The physical environment greatly influences our well-being, learning and collaboration
with other people. Through visual, tactile and form-related means a space communicates
the identity, values, strategies, visions etc. of e.g. a company or educational institution and
suggests various types of behaviour and interaction. Research within the field of
architectural psychology recommends that users of knowledge and learning spaces be
involved in the interior design process so that they can identify with the spatial aesthetic
expressions. But how are decisions made on spatial communication in a given context?
What should these spatial aesthetic expressions be based on? The study of this issue
includes three processes based on Participatory Design workshops. The current paper
describes the aesthetic theories applied in the workshops – Aesthetics as Aisthesis and
Atmosphere – and demonstrates how the need for an alternative theory of aesthetics –
Relational Aesthetics – developed in the course of the workshops. Finally, the processes
have resulted in a proposal for a novel approach to involving users in decisions related to
issues of spatial, aesthetic expression in a given context.
Keywords: aesthetics, relational aesthetics, participatory design, aesthetic decisionmaking

448
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Tine EBDRUP

Introduction
A vast number of people in the knowledge and learning fields spend a great deal of time
in physical settings over which they have no control. But our environment has an impact
on us, because spaces communicate. They reveal the underlying identity, values,
strategies, visions etc., and they suggest different types of behaviour (Kirkeby 2006). In
order to thrive and feel at home in knowledge and learning environments it’s important to
be able to identify with the physical settings in which we find ourselves (Walden 2009).
Hence it is imperative that the people who are going to work and study in the physical
setting are part of the decision process about what the spaces should communicate
(ibid.).
1

An important part of spatial communication is aesthetic expressions based on visual,
tactile and form-related qualities. These sensuous elements are rarely brought forward in
the context of user participation; but they need to be part of the agenda, since they are
vital for the well-being, learning and collaboration of the users of the spaces (Fredens
2003). The question is, however, what should these aesthetic expressions, which create
the spatial communication, be based on? How can the designer help the users to
structure decision-making on spatial, aesthetic qualities?
The aim of this paper is to elucidate this problem by using findings from three iterative
2
and experimental Participatory Design (PD) processes within knowledge environments.
In PD users are considered experts in their own experiences and needs, and they are
included in the design process together with designers in order that their experiences and
knowledge can contribute to a suitable outcome (Visser et al 2005). In order to be able to
participate as an ‘expert’ the users need proper tools with which to express themselves
throughout the process (Sanders & Stappers 2008).
3

This paper is based on research performed within the client consultant and the process
consultant units within a large Danish corporation. The objective is to develop processes,
methods and tools that can be used in the promotion of aesthetic qualities in the
processes involving users and interested parties. This would further the collaboration
between the client consultants and the process consultants in the company and also
expand the operations of the client consultancy, which currently focuses primarily on
technical and practical issues.
4

In each of the three above-mentioned processes a small group of employees
participated in the creation of a mood board which provides guidelines in terms of shape,
colour and materials for the creation of the atmosphere in the prospective interior design.
The starting point of the experiments was an investigation of the possibilities of
implementing
a
user-involved
interior
design
process
incorporating
the
senses/atmosphere – factors rarely taken into consideration when users participate in
interior design.
As a theoretical approach, the branches of philosophical aesthetics – aesthetics as
5
aisthesis and atmosphere – which focuses on the sensory impressions surrounding us in
our daily lives, were chosen. Both apply theoretical perspectives to the role of visual,

1

Hallnäs 2011, pp 73: ’When we say that design means forming the expression of things, we simply mean that
in the process of designing we decide the way in which a thing actually will appear in terms of color…,
texture…,sound…, behavior…’ ’.. expression is that which displays, shows a thing..’
2

Binder & Redström 2006

3

The client consultancy offers services and advice in building projects and acts on behalf of the customer to
employ architects, engineers, and contractors to design and build their building.

4

The participants in process 1 were process consultants and administrative staff from the process consultant
unit (in the Danish company hosting the research), who were going to move to new offices. Staff from a Survey
department in the same company participated in workshop 2. They had just moved to new offices, but were
dissatisfied with them and wanted improvements. Workshop 3 was conducted on behalf of one of the client
consultancy’s clients. The participants were employees from different companies who were going to share the
same building, which was under construction.
5
Aisthesis = sense, feel, observe, perceive, understand
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tactile and form-related qualities in our everyday environment and are an important
foundation for aesthetics of space.
The paper starts with a description of aesthetics as aisthesis and the atmosphere theory.
6
Subsequently the three processes will be briefly described.
However, the knowledge generated in the workshops revealed that this theoretical
approach was too limited. Another aesthetic theory was needed, which could incorporate
and support social interaction. The theory of Relational Aesthetics (RA), advocated
primarily by the French curator and art critic Nicolas Bourriaud, does exactly that. RA
expands the concepts of everyday aesthetics and atmosphere by introducing human
interaction and relations as a basis of aesthetic expression. In conclusion the contribution
of this paper is an outline of a novel approach to design of spatial aesthetic expression in
a context of PD based on RA.

Aesthetics as Aisthesis and the Concept of Atmosphere
In 1735 the German philosopher Alexander Gottlieb Baumgarten defined an
epistemology for a certain type of knowledge he called ’cognitio sentivia’ (sensuous
knowledge). He maintained that an increasing sense of aesthetic qualities, which defied
the rationalist and logical approaches to knowledge prevalent at the time, was entering
the world of science.
The Danish philosopher Søren Kjørup makes the following observation: “Baumgarten
solved the problems by creating a new paradigm. And to do that, he had to invent a new
concept of knowledge, sensuous knowledge, and a new theoretical discipline,
aesthetics.” (Kjørup 2006 pp. 9)
However, under the influence of e. g. Kant’s theory of aesthetics, the concept became
linked to a discussion and conversation about art and ‘good taste’ from a decidedly
judgmental viewpoint (Böhme 1993). As the philosopher Gernot Böhme writes,
“Sensuousness and nature have in this fashion disappeared from aesthetics.” (ibid
pp.115) And the philosopher Richard Shusterman wonders “…why the scope of postBaumgartenian aesthetics was reduced from the vast field of sensory cognition to the
narrow compass of beauty and fine art.” (Shusterman 2000 pp. 266).
In the last 10-20 years, though, some part of philosophical, aesthetic discourse has
reverted back to the original view of aesthetics as being associated with the senses
(Friberg 2005).
This discourse refers to Aesthetics being derived from the Greek Aisthesis, which means
sense, feel, perceive, observe and understand. The Greek term was also the reason why
Baumgarten chose the word Aesthetica for his new theoretical discipline.

Aesthetics as Aisthesis
This movement back to the senses provides the concept of aesthetics with a new
perspective. By viewing aesthetics as aisthesis, the aesthetic aspect is brought right into
people’s everyday lives. By emphasizing that what one senses –irrespective of context –
is meaningful, the framework for the justification of aesthetics is broadened. The Danish
philosopher Carsten Friberg states, “The senses are the feelings, moods and
experiences that derive from a certain type of stimulus from certain elements and
contexts. These senses may originate in certain items, both articles for everyday use and
exhibited artistic items; it may be a set design at the theatre, a show window, and the
7
public square, or it may be other people’s dress or body language…” (ibid. pp. 110)
Richard Shusterman believes that the body has been neglected in modern aesthetic
discourse. He suggests a new term in aesthetic philosophy –Somaesthetics – which
6

Since this paper focuses on the aesthetic part of the processes, the Participatory Design segment will not be
discussed in detail.
7
(translation from Danish)
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focus on the body and its importance for sensual impressions and human beings’ sense
of well-being. He writes: “Concerned not simply with the body’s external form or
representation but also with its lived experience, somaesthetics works at improving
awareness of our bodily states and feelings, thus providing greater insight into both our
passing moods and lasting attitudes.” (Shusterman 2000 pp. 268).
Aesthetics is not only what we sense when encountering art; aesthetic experiences also
emerge from our everyday use and experience of artifacts and environments.
In his description of the relevance of aesthetics in everyday life Friberg draws parallels
between aesthetics and rhetoric (Friberg 2005).
He points out that sensory impressions help create certain situations which affect our
perception and hence our appreciation of situations, conversations, products and
services. We interpret our social and professional context based on the signals we
receive via our senses – consciously and unconsciously.
Some consider non-artistic aesthetics trivial, but as Friberg writes: “The depth of the issue
is irrelevant until it reaches the surface where form conditions the way in which the issue
8
Like in rhetoric the way in which the sensuous
will be expressed.” (ibid. pp.117)
expressions are presented is critical. The aesthetic effects are a language that conveys
contexts and behavioural patterns and guides us in our everyday life.
’We have to focus on how a basic understanding of ourselves and our surroundings
manifests itself in the shapes of the objects around us, for example articles for everyday
use, as well as in the forms of situations in e. g. instruction or in the work place…’ (ibid.
9
pp.117)
The aesthetic expressions or forms which surround us in our everyday life have a strong
impact on us. What they communicate and the signals they send affect our behaviour and
well-being. One could also say that these forms create an atmosphere which we
experience both somatically and mentally and which impact us to a great extent. The
concept Atmosphere is relevant in this context, since it does, indeed, relate to the entire
aesthetic expression of the things that surround us.

Atmosphere
The German philosopher Gernot Böhme also advocates the importance of aesthetics in
everyday life. Böhme introduces the term ‘atmosphere’, which he sees as a key concept
in a new understanding of aesthetics focusing on the senses. He defines the new
aesthetic theory as follows, “The new resulting aesthetics is concerned with the relation
between environmental qualities and human states. This ‘and’, this in-between, by means
of which environmental qualities and states are related, is atmosphere.” (Böhme 1993 pp.
114) Atmosphere is a vague and intangible quality between subject and object,
‘something’ that influences human beings and puts them in a certain mood.
Böhme considers atmosphere both as a theory for practitioners working with creating
atmosphere (Böhme focuses on the stage-set) and as a theory about cognition, in case of
the receiver (the audience/users of space) relating to the experience of physical
surroundings and the presence of individuals and objects (Böhme 1993).
Since atmosphere is this intangible element between subject and object, impossible to
grasp, Böhme believes we cannot create the atmosphere itself, only the conditions which
allow an atmosphere to emerge and be experienced. We can make so-called ‘generators’
available and thus ‘tune’ the room for a specific purpose; in other words try to ‘guide’ or
influence the experiencing subject in a certain direction. Böhme writes about generators,
”The making ….. does not relate to the determinations of things, but to the way in which
they radiate outwards into space, to their output of generators of atmosphere.” (Böhme
2008 pp. 7)

8
9

(translation from Danish)
(translation from Danish)
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Böhme calls this radiation ecstasies (Böhme 1993). All objects in a room radiate
ecstasies, which are generators for a potential experienced atmosphere. And depending
on the constellation of objects they will generate or communicate something different to
the people in the space.

Experimental Workshops
As mentioned earlier, aesthetic factors are rarely part of the equation when considering
users and interior design. Hence the aim of the workshops described in this paper was to
initiate a Participatory Design process with a sensuous approach to space, i.e. with a
focus on atmospheres and generators of these – materials, shapes and colours – and
their effect on the sensuous experience of space.
Therefore the following approaches to aesthetics were put into play:
 ‘Aesthetics as aisthesis’ (or everyday aesthetics), meaning: We sense everything
around us, and these sensory experiences affect us in our everyday life by
communicating context, identity, behaviour etc.
 The atmosphere theory, meaning: Everything radiates ‘something’/ecstasies,
which create atmospheres, and by being aware of the objects, materials, colours
and shapes we place in a room we can create generators of atmosphere and
spatial communication.
All three processes consisted each of three or four workshops lasting an hour to an hour
10
and a half with 3-6 participants. The purpose of each process was that the participants
(see note 4) should work on creating a mood board (see Picture 1). Through the
materials, colours and idiom the mood board would provide guidelines for the atmosphere
they wanted in their premises.

Picture 1. Example of mood board

In two of the processes the employees would be in charge of the interior design
afterwards. In the last process the mood board and the practical specifications were sent
to a selected number of interior design firms, which had to come up with interior design
proposals. As both designer and facilitator, I attempted throughout the sessions to make
the participants reflect on materials, colours and idiom and their effect on the space as
10

The first process consisted of four workshops of one hour. The first one was part of a meeting and involved
approx. 18 employees. The other three workshops had 2-3 participating employees. Process number two
consisted of three workshops, each lasting one hour.
Five or six employees participated. The third process also consisted of three workshops each one lasting an
hour and a half. It had 5-6 participants.
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generators of atmosphere. I also tried to make them define the desired atmosphere
through images and materials. Obstacles soon arose. The problem was to decide what
the atmosphere/the aesthetic expressions should relate to. What type of associations
should the participants use as basis for the aesthetic expressions/the atmosphere?
In an attempt to avoid practical and technical issues, which often steal the limelight when
interior design is in focus among the knowledge and learning communities, the first
workshop started in a rather abstract fashion with the participants (see note 4) having to
identify concepts, which they considered important for the atmosphere in their new
offices. (The participants chose the following expressions: ‘Presence in motion’, ‘Life
11
blood’, ‘the Learning Spiral and ‘Vitality’). The concepts were translated into 3D objects
(see Picture 2) by means of a wide selection of materials (see Picture 3).

Picture 2. Examples of objects: ’Presence in motion’ and the Learning Spiral’

Picture 3. Materials for 3D objects

Through interviews and the subsequent workshop the objects were ’translated into’ other
concepts/abstract guidelines. An example from an interview (relating to ‘Presence in
motion’): ‘What we are after is disruption; we want it to initiate something without any
barriers…. A combination of something soft and something with an edge’.
It turned out that the concepts were too abstract to use as a basis for the further process.
In the second process with the Survey department the goal was still to use the senses as
a starting point. But after the experience with the first process the approach was changed
in the direction of defining the identity of the department by means of visual, tactile and
form-related qualities (rather than finding a desired atmosphere).
In addition it was necessary to find a faster technique than the 3D objects, since this
process was under some time constraints. In order to keep the focus on the senses it was
still important that the technique required the participants to take a stand on colour, shape
11

The method I used in the first workshop was based on an abstract designerly way of creating inspired by the
technique developed by Chris Heape and described in his Ph.D thesis: The Design Space – the design process
as the construction, exploration and expansion of a conceptual space, 2007
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or material. The participants were asked to bring an object as a metaphor illustrating ‘who
they were’ as a department. (Example: rubber band – flexibility, ability to stretch in all
directions, adopting different shapes – both individually and as a department.)
Both the 3D objects/ atmosphere and the metaphors/identity turned out to be too
intangible as the start of a process to map out aesthetic guidelines. Once the process
reached a point where words and concepts had to be translated into guidelines or
inspiration through visual and tactile and form-related qualities the process came to a
halt.
The participants found it too abstract. The processes are outlined below (see Figure 1).
The first process is only outlined until the point where it had to change course, the same
with number 2, but here the change of course is indicated, since it was important and was
continued in the third process.

Figure 1

In the design field you are used to interpreting words into images, images into
objects/concepts etc., but for non-designers this was too complicated. So the third
process started in a more concrete fashion.
It focused on inspiration for the interior design of an ’Innovation House’, which was going
to accommodate several different companies, the majority of which was related to
agriculture and food production.
Based on the experiences from the first two processes, the decision was made to start
the process with a familiar concept, rather than the abstract, sensuous approach, and the
aesthetics would then be decided on the basis of this concept. In collaboration with the
project coordinator for the interior design of the building the concept knowledge sharing
was chosen, since the idea of renting space in the same building provided an opportunity
for knowledge sharing and development through relationships to the other tenants on the
premises.
The process kicked off with a group dialogue about the participants’ experience with
knowledge sharing and how they envisaged the implementation of knowledge sharing in
the new building. Based on these very concrete proposals for what type of social relations
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and interactions would be involved in knowledge sharing it was an easy task to identify
and describe the visual, tactile and form-related qualities. The fact that the aesthetic
expressions should support something concrete made them tangible.
The iterative research process conducted through the three processes demonstrated that
it is impractical to focus only on aesthetics – the sensuous experience of form, colours
and materials. The aesthetic expression has to relate to ‘something’ familiar/concrete in
order to make it meaningful for the participants to come to a decision – in fact, for any
decision to be reached at all. Based on the experiences from the third workshop I
propose that this ‘something’ is social interaction/relation.
The everyday aesthetics and the atmosphere theory, however, have no references to
social interaction and relation. Aesthetics is considered to be sensuous experiences
which may be shared with others, but fundamentally do not embrace activities and
interaction among people. Hence an aesthetic approach is needed, which includes
interaction and relational components – this approach is described by Nicolas Bourriaud
in his theory of Relational Aesthetics.
RA is a theory of art, which has only received little attention in design and design
research. However, since RA focuses on the role of aesthetics in the establishment of
social interaction and relations and perceives inter-human interactions as art and
aesthetic expression, RA offers a novel approach to spatial design.
Visual, tactile and form-related qualities do not only create subjective experiences or
relations between subject and object, but also possibilities for social interaction. In
addition this focus on social interaction can help create aesthetic spatial expressions
based on relational needs.
Based on results from the workshops that pointed to a need to focus on social
interactions, this paper proposes RA as a novel approach to decision making related to
spatial aesthetic expressions in Participatory Design.

Relational Aesthetics
Bourriaud defines RA as follows: ”An aesthetic theory consisting in judging artworks on
the basis of the inter-human relations which they represent, produce or prompt.”
(Bourriaud 2002 pp. 112) He defines Relational Art as, ”A set of artistic practices which
take as their theoretical and practical point of departure the whole of human relations and
their social context, rather than an independent and private space.” (ibid pp. 113)
Where the atmosphere theory concentrates on the relations between the individual and
the object/space, RA focuses on social relations and interactions. The aesthetic
expressions are judged based on their ability to create inter-human interactions and
relations, as opposed to the atmosphere theory, which is measured on the basis of
individual experience and impact. Individuals can influence an atmosphere through their
presence in a room, but according to Böhme the inter-human interaction itself is not part
of the aesthetic expression. Böhme talks about the radiance of objects as generators for
an experienced atmosphere; RA, on the other hand, supplements social interactions as
generators of relational aesthetic expressions.
But sensuous expressions must have a physical form. Bourriaud defines form as
“Structural unity imitating the world. Artistic practice involves creating a form capable of
’lasting’, bringing heterogeneous units together on a coherent level, in order to create a
relationship to the world.” (ibid. pp. 111)
The point is to combine single and diverse segments into a structured whole, which
creates a relation to the world, an ’exchange area’ where communities are established
and interaction between people takes place. Bourriaud also writes, “Producing a form is
to invent possible encounters; receiving a form is to create the conditions for an
exchange…” (ibid. pp. 23)
In other words, the combination of these heterogeneous units into one structure must be
done with a view to possible encounters – the interaction must be an integral part of the
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form from the very beginning. In that way the form creates the conditions for interaction in
a user context.
The works of the artist Rirkrit Tiravanija are a good example of relational aesthetics which
imitates the world and creates possible encounters. His works often deal with food and
eating situations and focus on the meal as a core element in everyday social interaction
(see Pictures 4 and 5).

Picture 4. Example of works by Tiravanija

Picture 5. Example of works by Tiravanija involving eating

Tiravanija sometimes underscores this theme at his exhibitions by serving food for the
guests. He thus establishes an exchange area for social interaction which becomes part
of the artwork and the artistic experience for the audience.

The Relevance of Relational Aesthetics and its Impact on
Design
RA offers a different perspective on the role of aesthetics in space. Rather than
measuring aesthetics in terms of sensuous experiences, aesthetics is judged based on
the interactions it generates through aesthetic expressions. As an integral part of interior
design RA focuses on the role of design to create exchange areas and possible
encounters, rather than pleasant subjective experiences. The inter-human relations and
the underlying interactions drive the aesthetic expressions and grant form to the space.
The sensuous experiences – atmosphere and everyday aesthetics – are, of course,
implicit in RA, but the concept expands these experiences to include the relations and
interactions that arise among people.
From a PD perspective the relational and social approach to space acts as a link in the
process, which is familiar to the participants and hence they are able to relate to these in
a concrete fashion. Instead of asking: What do you want to sense in this space in order to
be tuned to (for example) an informal meeting? The question is: What social
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interactions/relations must be present in order to hold an informal meeting? And how can
the form support these interactions?

New Approach and Operationalization
12

Form, Interaction/Relation and Interstice are three interesting concepts in the realm of
RA. They are used to create the model for the new approach together with Context (see
Figure 2). This concept was added because the first two processes suffered from a lack
of clearly defined context from the outset. The context describes the objective of the
process; whether it is on the company or the office level; the activities, identity, vision,
values etc. of the company or the institution. Consequently the context is the entity that
acts as a sounding board and mirror for interactions and form.
When the context has been defined and outlined and the parties have agreed on a
common interpretation, the next question is what inter-human interactions and relations
are required to fulfil or support the context – and subsequently, what forms can create
and support these interactions/relations.
The form will also be informed straight from the context, since it has to support
interactions/relations as well as the context (identity, image and values). Hence the form
emerges as the result of interactions/relations and context. In the form the infrastructure
of the space is also viewed as a form-related quality, since it greatly impacts the use of
the space and the possibilities of interaction.

Figure 2

In the model the concept Interstice indicates a design approach to space and forms which
primarily is meant to open the door for alternative options for action and exchange. It
could be ‘raw’, non-designed, flexible spaces which the users can reshape and adjust
12

’The interstice is a space in human relations which fits more or less harmoniously and openly into the overall
system, but suggests other trading possibilities than those in effect within this system.’ Bourriaud 2002, pp. 16
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according to required interactions and activities. But the forms of the interstices depend
entirely on the context.
The interstice is a very interesting phenomenon, which will be the subject of my further
research. Hence it will not be discussed in detail here.
The arrows indicate that the three concepts have an impact on each other going both
ways. The numbers show the most appropriate sequence based on the results from the
workshops.

Conclusion
The use of RA as an approach in PD processes related to spatial aesthetic expressions
provides a natural and concrete starting point for the aesthetic considerations and
choices facing the participants. After clarifying the inter-human interactions and relations
which form the basis of the users’ work, knowledge sharing, meeting activity, learning etc.
it would be obvious to focus on what the supporting form and structure of this interaction
should look like. What should the form communicate to the people who use it in order to
further interaction? Visual, tactile and form-related qualities play a major role in this
communication being core indicators of how the form should be perceived and used.
Experiences from the processes revealed that the participants were able to think
‘synaesthetically’ provided there was a concrete base for the thought process. For
example, one participant in process 3 declared that “a comfortable, intimate space does
not have hard surfaces and cold colours”. And a participant in process 2 suggested that
“part of the concept could be to establish ‘soft’ zones. After getting up from one’s ‘square’
work place one could seek refuge in round furniture – the social zones”.
The purpose of using PD in the processes was not to develop specific suggestions for
interior design, but to create inspiring mood boards. Hence the concentration on form
rather than space and furniture can help keep the participants’ thoughts on the tactile,
visual and form-related level – away from specific suggestions for interior design –
without the task becoming too abstract.
The focus of RA could divert the participants’ thoughts from practical considerations in
the direction of the basis for spatial expression and form – the social interactions for
which they are going to provide a framework.
In my future experiments I intend to test and further develop the model. Since it is created
from practice-based research, which focuses on research as well as the design process, I
am convinced that it is applicable in both design practice and design research.
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Enabling Design Service Facilitating Interand Intra-Organizational Sensemaking
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Abstract
The contribution of design is often regarded as providing a relieving service that delivers
aesthetic competence at the end of a product development process. Previous studies have
shown that industrial design consultancies aspire to be a strategic resource in their client
firms, and that the focus of design is becoming increasingly intangible. The claim is that the
competencies of the designer can be used to enhance innovation and the strategic process
in client firms. At the same time, studies indicate that industrial design consultancies have a
problem getting commissioned and paid for the intangible parts of their service. This
indicates a problem in communicating the contribution of enabling design services to client
firms.
A literature study was conducted regarding the characteristics of design (thinking), its
methods and processes. The purpose was to put these characteristics into the context of
symbolic-interpretive influenced organizational development by comparing them with the
properties that is argued to form the basis for sensemaking theory as described by Weick in
1995. The aim of the paper is to contribute to the understanding of enabling design service.
Keywords: organizational development, design, sensemaking
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Introduction
It is argued that the essence of design is making sense of things (Verganti, 2009;
Krippendorff, 1989). This claim highlights the importance of the interaction between
product and user. The sensemaking theory originates from Weick (1995) who in this way
brought social construction into organizational theory (Hatch, 2006). Basically,
sensemaking claims that individuals form an organization and an organization and its
different stakeholders form the individual. Individuals make sense of experiences through
on-going inter- and intrapersonal dialogues. It could also be argued that design has the
potential to facilitate a sensemaking process through an enabling service, and that the
artefact is the subject matter or mediator of the designer in his or her interaction with and
inside client firms. Designers are used to working with a lack of predetermined outcomes
and have integrative and visualization skills that promote the negotiation of perspectives
among organizational actors and hence creates affordance in the social environment
(Norman, 2002).
A service can be either that of relieving or enabling (Norman, 2001; Vargo and Lusch,
2008). A relieving service means that the supplying organization performs a task for the
other party, which is the logic behind outsourcing. The value contribution of a relieving
service is exemplified by an IDC performing some part of a product development process
on behalf of the CF. An enabling service is to a higher degree relationship dependent and
based on cooperation between the supplier and buyer. The competencies of the supplier
are applied in the organization that purchases them, with the aim of making some kind of
improvement or change in the buying organization. Designers who use their
competencies to facilitate a sensemaking process in CFs could exemplify an enabling
service (Eneberg, 2011). Buchanan (1995; 2001) describes an increasingly intangible
focus of design. At the same time most industrial design consultancies still have a hard
time getting commissioned and paid for intangible parts of their service offering. One
reason could be a problem in communicating the contribution of their enabling design
service.
In this conceptual paper, the results of a literature study regarding the characteristics of
design thinking, and hence the competencies of the designer, will be compared with the
properties that Weick (1995) argues form the basis for a sensemaking process. The aim
of the paper is to explore the consistency of symbolic-interpretive influenced
organizational development theory with the discourse of design thinking, two discourses
with different epistemological origins that seem to have common denominators. The
purpose of the paper is not to present a complete picture of design competencies but to
be part of an on-going dialogue between design researchers and within the design
industry about the enabling service contribution the industrial designer provides.

Design and the field of organizational development
According to Buchanan (1995), the search for a new integrative discipline that will
complement arts and sciences is one of the central themes of intellectual and practical
th
life in the 20 century. By drawing attention to the concept of technology, as defined by
Dewey (1929), Buchanan highlights the similarities between design thinking and
experimental thinking. By doing so, he emphasizes design thinking as integrative and
universal in scope, not having a fixed subject matter and thus may be applied to different
areas of human experience. Instead of using the word ‘design’, which is often understood
to be an artifact, design thinking highlights the actual activity of solving problems with a
design approach. Buchanan argues that design thinking can be applied to different kinds
of problems and that design itself is expanding its meaning. It is also argued that
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companies would gain from applying design thinking to management problems (Dunne
and Martin, 2006; Boland, Collopy, Lyytinen, and Yoo, 2008 Ungaretti, Chomowicz,
Canniffe, Johnson, Weiss, Dunn, and Cropper, 2009). Experimental thinking is signified
by what Dewey calls ‘direct activity’, which he contrasts with ‘thinking’ as something
cooped up within ‘mind’. In this sense, ‘design action’ would be a more suitable term than
‘design thinking’. The characteristics of design – thinking or action – and hence the
competencies of the industrial designer can be summarized as integrative, collaborative
and experimental (Eneberg, 2011). Design is integrative in that it integrates hands with
thought and theory with practice. It is collaborative in that interaction between individuals
is a necessity to solve the complex, open-ended problems they face. Finally, it is
experimental in that its methods and processes aim at ingenuity and focus on how things
ought to be rather than on the present state. The integrative and collaborative
characteristics of design (thinking) have close connections to the concepts of affordance
(Norman, 1988) and relations (Döös, 2007). Affordance in the sense of creating an
environment that allows for an individual to perform actions and relatonics as a key
concept for organizations to develop competencies and hence facilitate innovation. In the
perspective of relatonics competencies in an organizational are constantly changing since
they exist in relations between human beings. Individuals take their experiences and
expertise with them as they enter and leave organizations (ibid.). According to Döös
‘relatonics concerns the inter-related existence of ongoing relational processes that bear
and develop competencies. An individual’s understanding could be described as a
thought network. Thought networks are ‘cognitive structures, open to change through the
questions the individual poses, and as a result of the actions involved’. Different thought
networks merge in the relation and through interaction between individuals.
One field in organizational theory that has been the subject of an intense debate is the
field of organizational development (OD). It has been criticized for its positivistic origin,
relying on a methodology based on quantitative data in search of an objective truth in
contrast to the subjective perception of organizational actors. Classical OD is argued to
treat deviations from the objective truth as misperceptions that are to be corrected
(Marshak and Grant, 2008). OD as a field is argued to be undergoing changes in regard
to its ontological view and the methodologies used (Bradford and Warner Burke, 2005;
Marshak and Grant, 2008; Ford and Ogilvie, 1996). Part of this change is the
acknowledgement that multiple realities can exist simultaneously among different
organizational actors. Nonaka (2004) goes on to argue that organizational theory has
long been dominated by a paradigm that views organizations as closed systems that
process information and solve problems in a simple input-process-output sequence.
According to Nonaka, individuals in an organization and thereby organizations are cocreators of the problems that are to be solved and the information that is used in problem
solving. The reality of a situation is the result of a negotiation among the participating
actors. This perspective is in line with Dewey’s (1929) view on the internal and external
world as something that is not complete but created through the mediation of intentional
operations. Action has always been an important part of OD. In the ‘new’ OD,
(inter)action and the facilitation of a sensemaking process (Weick, 1995) are at the very
center of attention (Marshak and Grant, 2008; Werkman, 2010).

Design and sensemaking
Sensemaking takes place inside individuals and through interaction between individuals
or as Weick (1995) express it, ‘Active agents construct sensible events. They structure
the unknown.’ Weick goes on to argue for seven properties that form the basis for
sensemaking processes that are: 1) grounded in identity construction, 2) retrospective, 3)
enactive of sensible environments, 4) social, 5) ongoing, 6) focused on and by extracted
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cues, and finally 7) driven by plausibility rather than accuracy. In this section, the
sensemaking properties are compared with the characteristics of design summarized as
integrative, collaborative and experimental.

Grounded in identity construction
All humans have several identities, what Mead (1934) calls ‘a parliament of selves’.
Identities are created in interaction with other individuals. Within an organization,
identities are partly constructed based on how the individual experiences the views others
have of the organization (Weick, 1995). An organization that is perceived as creative
enables the individuals to project a creative identity. Designers are mostly known for
being creative, and collaboration with a designer has the potential to help the individuals
inside an organization, but also end users, to project an identity of creativity. Further on,
the collaborative characteristic of design can be exemplified by how the designer aims to
integrate dissimilar, often contradictory perspectives from different stakeholders such as
limitations in production, communication requirements from marketing and branding, and
the needs of the end user. This offers a potential to expose members within an
organization with different perspectives, and in this way improve the culture of the
organization by creating a collective identity. Thus, the collaborative characteristics of
design would both question the prevailing while enhancing institutionalization (Selznick,
1949) in client firms.

Retrospective
Humans understand their own actions after the actual action has taken place. Attention is
always directed backwards in time and sensemaking is based on the memory of what has
already happened. Hence, everything that affects the memory will influence our
sensemaking process. By moving into a fictive future, it is possible to make sense about
what has not yet taken place (Weick, 1995). A focus on what has already happened leads
to a problem to create something new. Dunne and Martin (2006: 518) argue by citing
Pierce that, ‘The process of forming an explanatory hypothesis is the only logical
operation which introduces any new ideas.’ The experimental characteristic of design
highlights the skill of the abductive mode of thinking (Dunne and Martin, 2006; Ungaretti
et al., 2009; Edeholt, 2004). Several hypotheses are often developed, each working as an
argument in a dialogue with different contexts (Boland et al., 2008). In this way, several
futures are tested or as Simon (1996) expresses it, ‘how things ought to be’.

Enactive of sensible environments
As individuals, we are often caught in a Cartesian anxiety and a mind-body dualism is
created. We understand the world as stable and objective and hence we are only on a
quest to understand an objective and complete reality existing outside ourselves (Weick,
1995). Another ontological perspective would be to understand the individual as cocreating the world at the same time as it creates us.
The inquirer’s relation to this situation is transactional. He shapes the situation, but in
conversation with it, so that his own models and appreciations are also shaped by the
situation. (…) he is in the situation that he seeks to understand. (…) he understands the
situation by trying to change it, and considers the resulting changes not as a defect of
experimental method but as the essence of its success. (Schön, 1983:150)
Organizational and cultural traditions have in many cases from Taylor onward led to
dividing work into something performed by the mind or with the hands. As mentioned
earlier, Buchanan (1995) claims that design is an integrative discipline. ‘Designers are
exploring concrete integrations of knowledge that will combine theory with practice for
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new productive purposes.’ One of the prerequisites of design thinking is that of joining
hands, action and the concrete with abstract thought. Ideas are formed at the same time
as interaction takes place through the use of sketches and prototypes (Stolterman, 2007).
An important element of design thinking is that reflection takes place in action (Schön,
1983).

Social
The development of a common language and social interaction are vital components to
maintain the network of inter-subjective agreements an organization consist of. Designers
often use visualization tools as prototypes or sketches during the design process. Each
model represents an alternative perspective to be tested against the problem (Boland et
al., 2008). Sawhney and Prandelli (2004) claim that new knowledge is created when it
iterates between being tacit and explicit, that is, between being individual and social.
Explicit knowledge is, as Nonaka (2004) argues by referring to Polanyi, transferable in
formal language, while tacit knowledge is difficult to formalize and communicate through
words. With the help of visualization, the designer facilitates the iteration between explicit
and tacit knowledge. The designer internalizes (Nonaka, 2004) explicit knowledge in a
kind of dialogue with the object. Externalization of knowledge occurs when the designer
facilitates an integration of different stakeholders in a process with the help of
visualization skills. Boland (2008) argues that multiple models are argued to evoke
emotional involvement from participants, which facilitates the process and leads to
several possible alternative explanations of a problem.

Ongoing
Weick (1995) argues that sensemaking never starts. The reason it never starts is that
pure duration never stops. Hence, sensemaking is an ongoing process but at the same
time, the ongoing flow of action is punctuated when we focus on the past from a point
beyond it. It is in these moments that meanings are crystallized in, for instance, an
organization. Weick claims, by referring to Berscheid, that arousal is triggered by
interruption of an ongoing activity. Arousal leads people to search for answers and make
sense of the situation. Events such as product launches and strategic meetings can have
the role of punctuating an ongoing flow in organizations. The collaborative nature of the
enabling design service has the potential to punctuate an ongoing flow in client firms and
in this way not only start but also facilitate a sensemaking process.

Focused on and by extracted cues
The process of sensemaking is often understood as the product of the process rather
than the process itself. One reason is that sensemaking is instant, as we use extracted
cues that come from familiar structures created out of earlier sensemaking. The context
of the situation is of significance since it is in the context that it is determined what cues
are to be extracted. The context also affects how we understand the situation. An event
may have several meanings just as words may have several meanings depending on the
context in which they are used (Weick, 1995). During a design process, the focus is on
the whole rather than on details in order to gain an overall understanding of different
contexts relevant to the solution of a problem. The designer searches for and matches
patterns by relying on the brain’s intuitive ability (Ullmark, 2007). It is a learning situation
aimed at a coherent understanding of various possible solutions. Intuition occurs when
thinking with the hands, that is, when integrating hands with thought (Boland et al., 2008).
In a sense, one could say that technology and techniques, as von Wright (1986)
describes the concepts, are integrated with each other and the distinction disappears.
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Driven by plausibility rather than accuracy
Accuracy is not necessary in sensemaking. What is necessary is something that
preserves plausibility, coherence, embodies past experience and resonates with other
people (Weick, 1995).
What is necessary in sensemaking is a good story. (…) a good story, like a workable
cause map, shows patterns that may already exist in the puzzle (…) patterns that could be
created anew in the interest of more order and sense in the future. (Weick, 1995:60-61)
Design is experimental in nature and designers are innovators who tend to be engaged in
the ‘fuzzy front phase’ of various development and change activities in industry and
society (Hargadon and Sutton, 1997). Innovators tend to be venturesome, use multiple
information sources, and have a greater propensity to take risks (Ainamo, 2009).
Designing is a divergent task, in most cases leading to several contextually dependent
results rather than one correct answer; the designer is constantly switching between an
open and inclusive creativity and a critical review (Ullmark, 2007). Past experience is
embodied in sketches and prototypes and the physical object can be used in the creation
of shared stories in client firms.

Conclusions
The aim of this paper was to explore the consistency of symbolic-interpretive influenced
organizational development theories with the discourse of design thinking. The properties
of sensemaking have been compared with the characteristics of design with the purpose
to reveal similarities and differences and hence the contributions of enabling design
service in organizational development (OD).
An enabling design service involves elements of learning and interaction to a greater
extent than a relieving design service and thus would create a higher value since it
generates new knowledge and competencies in the client firm. One could also argue that
in contrast to relieving design services the full potential of design is utilized in an enabling
design service. The most prominent characteristics of design and thus the competencies
of designers could be summarized in three categories: integrative, collaborative and
experimental (Eneberg, 2011).
OD in contrast to design has had a history of treating deviations from an objective truth.
Design on the other hand has had a focus on integrating dissimilar often contradictory
perspectives and contexts. Using a sensemaking perspective rather than problem solving
perspective on OD moves focus away from the search of an objective truth towards the
existence of multiple perspectives. This view stresses that problems and the information
used in solving them are not something that exists outside an organization but is cocreated by the individuals inside the organization and the value network in which the
organization participate. The role of the design consultant would hence be to create
affordance by creating and environment that allow the individual to perform actions and in
this way facilitate the opportunity for different thought networks to merge and new
competencies to be developed. The design consultant would in this context provide the
client organization with a tool to enhance iteration between tacit and explicit knowledge
integrating hands with thought by providing a common visual language, which could
facilitate intra- and inter organizational interaction.
Design education is argued to train students to become experimental and use an
abductive mode of thinking with several explanatory hypothesis of the future. This could
be contrasted to management educations that often are characterized with an inductive
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or deductive mode of thinking. Since sensemaking takes place retrospectively, i.e. after
an action has occurred, organizations would gain by using an abductive mode of thinking,
and hence the competencies of the design consultant, in the OD process. By doing so the
ongoing flow of actions in the client organization is punctuated and conditions created to
present several fictional futures and contexts to be “tested” and meanings crystalized
among the participants.
There is an obvious resemblance between the ontological and epistemological
perspectives of symbolic-interpretive influenced organizational development theories and
the design thinking discourse. At the same time they are originating from dissimilar
traditions and hence bring different methods and competencies to the table. This paper
provides some examples of how the competencies of the designer could be used in an
OD context and hopefully this paper will contribute to the ongoing dialogue about the
contribution of enabling design service in client organizations.
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Abstract
This paper investigates design collaboration with reference to convergent and divergent
idea generation processes in architectural design teams entering a design competition.
Study of design teams offer a unique opportunity to investigate how creativity is fostered
through collaborative work. While views of creativity often relate creativity to individual
originality, collaboration requires different designers to work together towards one
common design idea and consider as many different ideas as possible. In collaborative
design, it would be easier to offer a variety of ideas but equally difficult to establish a
consensus on a single idea. To investigate the role of convergent and divergent thinking in
the design process, we interviewed three groups of architecture students who participated
in competitions as a team. Interviews were analyzed thematically to investigate how the
teams overcame spatial, temporal, conceptual, and technological barriers. We conclude
that the barriers and roles of members in design collaboration interact with convergent and
divergent concept generation.
Keywords: collaboration, architecture, design practice
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Introduction
Collaboration has an important role in architectural design (Larsson, 2003) and
collaborative work can enhance creativity through facilitating diversity of ideas (Fischer,
2005). Winer and Ray (1994) state that “collaboration is a process that gets people
together and work together in new ways” (p.10). Furthermore, as Cuff (1991) puts it
rightly so, architecture is a social practice whose artifacts are constructed “…by the hands
of individual architects, their coworkers, the organizations they work within, the array of
contributors from clients to consultants and their colleagues, and by larger socioeconomic
forces that affect the profession” (p.13). Studies in design increasingly emphasize the role
of collaborative work in design and looks into the dynamics of collaboration in design.
Cuff (1991) states that “if good design is to emerge from groups, we must acknowledge
the situation and learn as much as we can about it in order to work together effectively”
(p.13). Creativity in design, however, is associated with individuality at the highest level.
Commonly what we know about design activity stem from studies of individual designers
(Cross & Cross, 1995). While views of creativity often relate creativity to individual
originality, collaboration requires different designers to work together towards one
common design idea and consider as many different ideas as possible.
The subject of this research is the study of collaboration in architectural design
groups entering a design competition. Competitions often have fixed deadlines, specific
set of requirements, and they force the members to be the best among a large number of
other competitors. Given the strained structure of competitions, most designers establish
either short-term or long-term collaborations with other designers. Study of design teams
offer a unique opportunity to investigate how creativity is fostered through collaborative
work. While views of creativity often relate creativity to individual originality, collaboration
requires different designers to work together towards one common design idea and
consider as many different ideas as possible. Creativity may require exploration of a wide
variety of alternatives during the conceptual phase of design before one gets fixated to a
single idea. In collaborative design, one might think it would be easier to offer a variety of
ideas but equally difficult to establish a consensus on a single idea.
Following the work of Cuff and Guilford, this study focuses on two research
issues. First, most of the successful projects in architectural competitions are group
works. We would like to know how successful design teams work in deciding on a single
design idea and in elaborating that idea preparing a design project for a competition.
Second, we would like to investigate how design teams with different characteristics
manage to maximize the number of alternatives generated (divergent thinking) while
keeping in mind that out of these alternatives one single idea need to be followed in the
subsequent phases of design (convergent thinking). J.P. Guilford (1973) describes
creativity in reference to convergent and divergent thinking and he distinguishes them as
follows: “Convergent thinking… is aimed toward a single correct answer. Divergent
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thinking is inquiring, searching around, often leading to unconventional and unexpected
answers…” (p.1).
To investigate the role of convergent and divergent thinking in the design
process, we interviewed three groups of architecture students who participated in
competitions as a team. We interviewed the groups separately following a semistructured interview format. The semi-structured interviews were conducted with all
members of each team in groups because we wanted to observe and understand the
communication and relationships among them. In addition to interviews, we also collected
all sketches, notes, and digital files from the process.

Creativity, Convergent and Divergent Thinking
According to Finke et al. (1992) creativity consists of first generating novel
cognitive structures, with retrieving, associating, synthesizing, converting and constituting
analogies, and

second of exploring the creative implications of new structures, with

binding findings, interpreting, deducing, altering context, and theory testing. AshtonJames and Chartand (2009) point out the importance of convergent and divergent
thinking in creativity as follows: “being creative requires both convergent and divergent
thinking capabilities to differing degrees depending upon the nature of the problem”
(p.1036). According to Cropley (2006), creative thinking involves “generation of novelty
(via divergent thinking) and evaluation of the novelty (via convergent thinking)” (p.391).
According to Ashton-James and Chartand (2009) divergent thinking is related to
the capability of altering between ‘mental categories’ and ‘perspectives’. It simplifies “wide
browsing ability (thinking outside of the box) and the creation of dissimilar, freely related
ideas” (Ashton-James & Chartrand, 2009, p. 1036). In contrast to divergent thinking,
convergent thinking does not leave any room for ambiguity (Cropley, 2006). In creative
problem solving, convergent and divergent thinking styles offer different advantages.
Convergent thinking enables collaboration (Larey & Paulus, 1999), while divergent
thinking supports novelty and thinking about a problem from different perspectives
(Nemeth & Rogers, 1996).
As Basadur et al. (2000) state creative thinking may occur through iterations
between divergent and convergent thinking. Divergent thinking enhances the search for
several ways of progress and the invention of new ideas, strategies, and links.
Convergent thinking process enhances the combination and improvement of ideas
generated in the divergent thinking process. From divergent thinking to convergent
thinking, the emphasis changes from searching to operation and trying. Main difference
between convergent and divergent thinking is that convergent thinking mostly “generates
orthodoxy” and divergent thinking usually “generates variability” (Cropley, 2006, p. 391).
Runco (2003) points out that divergent and convergent thinking should work together.
Cropley (2006) states that “convergent thinking is a prerequisite for effective divergent
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thinking” (p.400) and that “divergent thinking and convergent thinking seem to add
something to each other” (p.401).
For both individual designers and design teams the iterative process between
divergent and convergent thinking poses difficulty. Designers sometimes fixate on an idea
too early or they explore too many ideas without deciding on a single idea at a timely
fashion. On one hand, the exploration needs to be widened on the other hand there
needs to be focus in the exploration.

Creativity in Collaboration
Fischer (2005) states the necessity of collaboration for creativity and knowledge
sharing as follows: "Creativity grows out of the relationship between individuals and their
work, and from the interactions between an individual and other human beings. Because
complex problems require more knowledge than any single person possesses, it is
necessary that all involved stakeholders participate, communicate, collaborate, and learn
from each other” (p.128). Collaboration in architectural design requires collaborating
designers work together to solve design problems and reach at one product or outcome.
Designers have to manage both ‘when to carry out particular tasks’, and ‘what
tasks to undertake’ (Vera, Kvan, West, & Lai, 1998, p. 504) during the design process.
Creativity can occur anywhere and anytime, therefore, collaborating designers have to
cope with “spatial (across distance), temporal (across time), conceptual (across different
communities of practice), and technological (between persons and artifacts) barriers”
(Fischer, 2004, p. 152).
Commonly what is known about design activity and design processes originate
from studies of individual designers (Cross & Cross, 1995). Compared to working alone,
working in a team introduces different problems and possibilities for designers. Cross and
Cross (1995) state that while communication is one of the major and most acknowledged
problems in collaboration there are others that are as important. They list the following as
other potential areas of problems in collaboration: “(1) Roles and relationships; (2)
Planning and acting; (3) Information gathering and sharing; (4) Problem analyzing and
understanding; (5) Concept generating and adopting; and (6) Conflict avoiding and
resolving” (Cross & Cross, 1995, p. 144).

Methodology
We conducted semi-structured focus interviews with three teams of architectural
students who had entered design competitions (Table 1). The students were second and
third year students at the time of the interviews and they had entered the competitions
during the previous summer. In two of the teams, there were four students (Team A and
B) and the third (Team C) had three members. The first two teams had almost exactly the
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same composition. From the first competition to the second, only one student dropped
out of the team and a new one joined the group. Students formed their teams on their
own for the competitions, which were not part of their architectural curriculum. The
competitions were student competitions open to all interested students from all over
Turkey.
Table#1

Team A

Team B

Team C

Number of
team
members

Member #

Gender of
Team
Members

Team
Member
Grades

Competition Name

Competition
Descriptions

4

1. A1
2. A2
3. A3
4. A4

F
M
M
M

2nd
2nd
2nd
2nd

Design for Kadıköy Pier and
Its Surroundings

National, Student, Idea
Competition

4

1. A1
2. A2
3. A3
4. B4

M
M
M
M

3rd
3rd
3rd
3rd

Urban Dreams 5: Reevaluation of EGO Hangars
and Its Site

National, Student, Idea
Competition

3

1. A
2. B
3. C

F
F
M

3rd
3rd
3rd

Çuhadaroğlu 2011
Competition: "Urban Face Off
Platform Idea"

National, Student, Idea
Competition

Table 1
Team Members and Participated Competitions

We decided to interview with these teams because, first, the teams participated
to the competitions recently before the interviews were conducted; second, the
competition projects were already completed; third, the teams were constituted
spontaneously; and fourth, they were accessible.
In addition to focus interviews, we collected documents from the design process
such as members’ sketches, notes, digital files, and model photographs. The reason why
we preferred interviews was because we inquired about team members’ perceptions of
how the collaboration worked for each team. Furthermore, we interviewed the members
together following the format of focus group interview because we wanted to observe the
discussion to evolve spontaneously among the members of the team and to understand
the communication and relationships among them. The interviews included seven
questions that were open-ended. The aim of the interviews was to disclose the design
process of the teams to understand their idea generation process and their consensus
building. In other words, during interviews we were investigating how each team
managed to widen the exploration as much as possible (divergent thinking) and how they
manage to achieve a consensus on a single idea (convergent thinking). Second, we also
asked the members of the teams to describe their individual performances and roles in
the design process. Third, we inquired what the members would change or keep if they
were going to participate a competition again.
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The interviews generally covered three topics: how the teams were organized,
how responsibilities were shared, and how divergence and convergence were achieved.
The settings of the interviews were selected as such that students would feel comfortable
in an informal atmosphere. The collected additional material provided primary sources for
reconstructing the design process for each team.

Results and Discussion
Collaboration in the design teams
The spatial barriers (Fischer, 2004) were overcome in the teams by working in
the same place. Teams A and B lived and worked in the same places during the whole
competition. Contrary to the other teams, Team C worked in different places at the
beginning, later they moved to the same place to avoid the spatial barriers. One of the
members of Team C stated that “in the beginnings we were working separately, at our
homes. Later, we realized we couldn’t communicate well and we decided to move to
school. We stayed at school, for a while. But in the last two days we worked in different
places, because each of us knew their responsibilities’.”
During the day, temporal barriers (Fischer, 2004) were overcome by leaving
messages or sketches on a board or paper. Information gathering and sharing (Cross &
Cross, 1995; Klein & Lu, 1989) was sustained by creating common work environments
such as hanging a large size paper on a wall to write and sketch ideas (Figure 1). A
member of Team A stated that “we were together all the times. We had a paper hung on
the wall. Every one of us was sketching or writing their ideas and thoughts on the paper”.
The shared big white board (Figure 1) was used as a discussion board and message
board. A member of Team A mentioned that “we were encouraging those who were not
self-confident, and kept giving them the pencil to sketch. Anyone of us could step in while
working on the sketch papers. I think, while discussing on the project, having a pencil in
our hands to sketch ideas instantly was an advantage”. Moreover, Team B used the
board for recording all members’ ideas and sketches to check until the end of the
process. Team A also used a similar board but the board (Figure 2) was not always hung
on the wall. The board was used for concept generation and discussion. Although Team
C used a logbook to share ideas, temporal barriers could not be overcome without
working in the same place.
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Teams used the World Wide Web and their lecturers’ advises whenever they
needed more information and clarification. The misunderstandings were resolved through
trying out ideas by sketching design ideas.

Figure 1: Shared big white board facilitating idea sharing through words.
Source: Team B. (2011)

Figure 2: Shared big white board facilitating idea sharing through sketches.
Source: Team A. (2011)

Although the groups planned the work process, they felt themselves free working
for the competition. This made one of the teams loose time. Even when all steps were
planned, there were plenty of unpredicted issues such as controversies among the
members on design ideas, or indecisiveness about presentation styles, or insufficiency
about aimed design representation methods.
In spite of attending the same architecture school and being in the same class,
conceptual problems (Fischer, 2004) emerged repeatedly among team members. To
cope with conceptual problems, the team members followed a trial-and-error heuristics or
they determined and followed what the majority of them believed in. A common member
of Team A and B stated that “when we had disagreements about a design idea, I was
mentioning the deficiencies or inaccurate points of the project”. Each interviewed team
utilized different strategies of problem analysis and definition. Although there was one
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design problem for each competition, each member focused and emphasized a different
aspect of the same problem. In Team A and B, the analysis of the problem was
conducted and discussed on a big white board (Figure 1 and Figure 2), while Team C
preferred writing or sketching in a notebook, which they used more like a logbook. Even
when the team members kept finding different problems of the design task description,
they managed to achieve a consensus on a single solution that they kept and developed
until the end.
Roles and relationships (Cross & Cross, 1995) were shaped informally as a result
of their friendship from the school environment. One of Team A members indicated that
“…we realized from studio works that we can work as a group, and then we asked
ourselves why we do not participate a competition. It is important to share our ideas
between us without any hesitation…” The team members shared responsibilities
spontaneously according to their strengths and personalities. Those who were curious
ensured diversity in idea generation and those who were punctual with time emphasized
the discipline in the teamwork. One member of Team A shouldered the responsibility of
making plans and following them throughout the process spontaneously. When this
member dropped out of the team during a second competition, Team B encountered
serious time management problems. Although conflicts are seen as a disadvantage for
teams (Klein & Lu, 1989), the interviewed teams converted them into their advantages.
One of the Team A and B member expressed that “…actually we did not avoid conflicts
among us. To achieve a better product it is better to contradict. Even when there were
conflicting ideas, we easily agreed because we were flexible. We all shared the same aim
of developing ourselves and acquiring experience.”
Technological barrier (Fischer, 2004) has obstructed the designers’ idea
developments. The designers complained about their lack of knowledge and expertise in
computer programs that they needed to use to represent their design ideas. Team C’s
member expressed that “our skills of computer programs was inadequate, this had
directed us to imagine only that which we could draw in these programs…we did not have
enough time to learn them, because competitions mostly give limited time to prepare and
represent a design idea…”
Experience supports fluency in creativity (Guilford, 1950). In the interviewed
teams, team members often shared their experiences willingly converting them into
shared experiences. The atmosphere of the work made it possible to spontaneously
share information and idea. In Team A, two members who had already been to the
competition site, described the site to the others with the help of ‘Google Earth’. One of
them mentioned that “I like the process of creating a design idea…brain storming... I
knew the design place very well; it was an advantage for the team. Billur [another team
member] and I were the teller of the place. We made a presentation and described the
area on Google Earth”. One of the members of Team A, who had not been to the site
before mentioned that “after they described the site, I felt I was there. They used Google
Earth and we went on a sightseeing tour in the virtual environment”. In this way, previous-
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experiences largely shaped the teams’ design ideas. Previously acquired skills and
expertise about design also helped the groups in ensuring fluency (Guilford, 1950). Each
member undertook a role that they were already experienced in; a member
knowledgeable about a software package would take a role in that area (i.e.
representation programs, 3D drawing programs, searching programs).

Convergent and divergent thinking in the design teams
The design teams tried hard to be critical of their own ideas emphasizing
divergence. However, when the team liked one particular idea, they were drawn to fixate
on the idea too quickly. One of the members of Teams A and B complained about it as
follows: “…when we found a solution for the design problem, we were too excited. We
quickly fell in love with the idea; maybe we abstained from making any changes
afterwards.”
However, in Team B the alternating phases of convergence and divergence
helped the designers. The team used a shared board that was kept until the end of the
process (Figure 3). The board externalized the design ideas and kept them recorded,
which helped the team produce diverse ideas and find challenging solutions. The board
was used as a discussion forum for analysis and programming.

Figure 3: Shared white board
Source: Team B. (2011)

In Team C, the members decided to work individually in the beginning to increase
divergence. Yet, the members created almost similar design ideas because of adapting a
‘grid base plate’ (Figure 4 and Figure 5). If we compare the teams’ fluencies (Guilford,
1973) in order to understand their creativity and the ability to produce ideas in a short
time, Team C decided to work individually, but they were unsuccessful because of
fixating on an inflexible design tool. Teams A and B worked together the whole time and
devised a shared environment, which supported the sharing and recording of a variety of
ideas.

476

Conference Proceedings

Livanur ERBIL and Fehmi DOGAN

Figure 4: Grid base plate and one of the member's design.
Source: Team C. (2011)

Figure 5: Final design of the team after the grid base plate removed.
Source: Team C. (2011)

As mentioned by Cropley (2006), too little and exaggerated convergent thinking
could have negative effect on creativity. Team B complained that they spent a long time
with concept generation. When the team found an idea, they were already bored with
spending too much time and they were not willing to develop it. However, the team
members were aware of their problem and one of them explained that “ … we somehow
could not passed the preliminary step of literature search, reading articles etc… the
design came out in a trick and we loved it, but, we could not elaborate the idea and go
further…”
Curiosity (Guilford, 1973) is necessary to have variety in idea generation and
generate novelty. One of the members highlighted specifically the importance of having a
partner who was especially curious. Talking about his partner, he mentioned, “He always
found interesting web pages, films, articles, pictures that we had never seen before. I
don’t know how he found them but I am sure his sophistication and his inquisitiveness
had urged us all to start thinking differently…”
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To generate a concept and adopt it (Cross & Cross, 1995; Klein & Lu, 1989), the
team members used different methods. Any of the members could take a persuasive
leader role. In these situations the other members were either convinced or resisted the
idea. In some instances, the teams assigned one of their members to be the “bad guy” in
the group urging the others to convince him or her. Acting the ‘bad guy’ role might be
used as a trigger for divergent idea generation process and the attempt to convince ‘bad
guy’ might have directed the members to converge. However, one of the members of
Team A stated that “actually, if I summarize the process, four of us found different
problems and we solved them together.”
The interviews also show that some members become dominating in the process
by either constantly questioning ideas, or asking for perfectionism till the end, or imposing
a personal idea on others. Questioning the design ideas often led the teams to rationalize
their design ideas. All the three teams discussed each other’s ideas as if they were in a
jury format, which they were familiar with through their design studios. Some members
were looking for ways of improving and perfecting the project till the end of the design
process. In Team C, one of the members had already personally decided on a design
idea, which she advocated till the end and managed to convince the others. The final
design for this team became almost identical to her idea.

Conclusion
It is reasonable to say that creativity occurs in the iterative processes of
convergence and divergence. The following conclusions from this study could be drawn:


The shared work environment increases the teams’ idea generation. Two of the
teams lived in the same place until the submission of the projects. Team C later
on decided to live in the same place towards the end of the design process.



Being student and looking for originality improved the teams’ willingness’ to
generate ideas divergently. This willingness urged them to be inquisitive.



The members’ positive attitude helped them to achieve consensus, but this was
not meant they did not questioned and elaborated ideas. The teams looked for
reasonable explanations for consensus building.



Collaborative designing improved the members’ knowledge and skills such as
analytical and critical thinking, and computer skills.



The teams’ communication styles were informal because of the members’ close
relationships, which helped them easily express their ideas in the design process.

This study investigated how design teams maximize the number of alternative ideas
while keeping an eye on consensus building. The results show two different situations.
First, Team C’ strategy of using a grid base plan fixated the members too quickly.
Second, although Teams A and B were not formally aware of divergent idea generation,
they tried to increase diversity in problem identification and solution generation.
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To sum up, the teams used both convergent and divergent thinking throughout the
design process. The teams were successful in generating a ‘common’ design idea.
Teams A and B overcome spatial barriers by working in the same places. Team C, in the
first days, worked in different places, later they worked in the same place. Temporal
barriers could not be overcome without working in the same place. Teams A and B used
shared large boards to support asynchronous, indirect, and long-term communication.
Team C used a logbook to record all stages and concepts. All the teams were from the
same architecture school so they had a common background and understanding about
architectural design. Even though the teams had the same education, they had
conceptual disagreements. Teams A and C solved conceptual disagreements with
persuasion. Team B did not have conceptual problem because when the team developed
a design concept, the members already liked it and did not need to discuss it any further.
The teams shared the work according to each member’s knowledge about technological
tools.
Spatial and temporal barriers were overcome easily. Conceptual and technological
barriers were harder to resolve. Conceptual disagreements usually enhanced divergent
concept generation, while technological barriers might have limited the range of ideas.
The teams might have developed design ideas within possibilities of their software
package knowledge.
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Abstract
Within the design industry there has been much promotion of how designers can engage
with future oriented projects yet, there has been little investigation within academic design
research of the methods employed. In some ways much of the discourse coming out of
design practice is commercial propaganda - with the sole aim of generating new business.
The design industry is good at communicating what future focussed services it is able to
offer yet the methods employed are shrouded in a similar level of mystery (and scepticism)
as those employed by a magician or shaman. Commercial sensitivities mean that the design
industry is good as say what they can do in terms of creating future oriented ‘next-next
generation’ products and services yet they do not convey how this is achieved with the
same level of enthusiasm. A design led futures framework is presented to support designers
in the development of next-next generation products (and services) and provides a
mechanism to underpin future oriented design projects. Based upon analysis of empirical
evidence drawn from 40+ expert interviews, the study identifies the growing need for
organisations to engage designers to consider the future within an increasingly complex
and competitive product and service developmental landscape.
Keywords: design futures, design strategy, futures thinking, next-next generation
products and services
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The research problem
The research problem that this paper addresses is that we don’t really understand how
designers consider the future within the design process while creating next-next
generation products and services, thus we are unable to explain this approach and take
advantage of it. A core aspect of this problem requires designers to engage with the
conceptualisation, research, design, development, and communication of future products
and services. They need to link the future with the present, and the present with the
future through the application of their creative and intellectual skills, and create tangible
and believable visions of the future.

Context
The role of futures thinking in design
In its inaugural editorial in 1969, The Journal of Future Studies stated that ‘It is nowadays
much harder to forecast the future than at any time in history. Yet forecasting is essential
if we are to seize the opportunities and reduce the insecurities that result from rapid
change’ (Futures, 1969). Forty years on, design has much to learn from the field of future
studies if it is to rise to the complex challenges the world faces today.
In today’s rapidly changing world, many people believe that it is becoming almost
impossible to plan for the future. We read everywhere about rapid and constant change
and, therefore, the increasing unpredictably of the future. The common feature is that the
future is uncertain. This is something that there is agreement. This does not mean that
we should not attempt to prepare for the future, on the contrary, we should engage fully
with activities that allow us to prepare for the non-preparable. Through this engagement
we may be able to identify and develop strategies that allow organisations to consider
how they may be an integral element of such futures (Coughlan & Prokopoff, 2004;
Lindgren & Bandhold, 2003).
Tomorrow’s technology driven products and services are hard to market research as
although asking potential users if they consider a certain approach to be a good idea is
potentially useful, their answers are unlikely to be too revealing (Ireland & Johnson, 1995;
Johansen, 2007; Willmott and Nelson, 2005; Margolin, 2007). People have very little
experience of what they may encounter in the next few years and their answers are
usually based upon what they understand today. Woudhuysen (2006) affirms that this is a
continued problem in both design and futures research.

Design and the futures
Designers look into the future and attempt to envisage products and services that are
required, desired and suitable for the needs of the user and the environment they occupy
(Keinonen, 2005; Rodriguez Ramirez et al, 2005; Margolin, 2007). The predictions
designers make about the future are an intrinsic part of the design process (Krippendorff,
2003). The ability of designers to envision and interpret possible social, cultural,
technological and economic futures is crucial to the success of their design activities
(Woudhuysen, 1990 & 2006; Marseille & Roos, 2005)
If we accept the position that designers consider the future as an intrinsic aspect of the
design activity, we can conclude that designers are futurists; futurologists in the field. In
doing so designers adopt a prospective role that is future focussed, intentionally creating
the future for consumers. Designers are required to empathise with consumers, change
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perceptions of what the future may be, and educate potential consumers regarding the
possibilities that the future may hold.
‘The designer has a prescriptive rather than descriptive job. Unlike scientists
who describe how the world is, designers suggest how it might be.
Designers are therefore futurologists to some extent.’ (Lawson, 2006).
Seymour (2008) echoes Lawson’s position claiming that designers should be ‘leading the
way by visualizing and articulating achievable futures’ (Seymour, 2008). He elaborates
upon the role of designers as futurists:
‘Designers by the nature of their work are futurists. The least time it takes to
produce a product and get it on the shelf is a couple of years. Sometimes it
can be 10-15 years. So you're already dealing with the future when you sit at
your desk in the morning.’ (Seymour, 2010).
The value of consideration of future contexts by designers was persuasively stated over a
third of a century ago by Cross, Elliot and Roy who claimed that:
‘Visions of the future are particularly important for designers, because
designers have to imagine both the future conditions that will exist when
their designs actually come into use and how those conditions will be
changed by the creation of their new design.’ (Cross et al, 1975).
The above points underscore that designers are intrinsically concerned with the future.
Their activities are future focussed and concerned with imagining and ultimately creating
the world they envisage for consumers.
Poggenpohl (2009) reasons that design is of prime importance to the future, as designers
envision the futures we all experience through the products, services, and environments
we encounter in our everyday lives. Design stimulates the artifacts that we desire as
solutions to various problems; ideas for how to use technology in more sympathetic ways;
or how to provide pleasurable and stimulating information and much more.
Coupling design process experts with business content experts creates a capacity to
envision and realise futures that are both desirable for people and viable for organisations
(Coughlan & Prokopoff, 2004). Designers play a key role in providing firms with raw
material for decision making. If they are performing their proper function they open ‘doors
of opportunity’ thus helping decision makers to explore alternative futures. Their task is to
invent, discover and communicate ways to advance the collective sense making of the
about what to do next (Weick, 1995).
The rate of societal change presents design with a key challenge – how can it develop
products and services that are not only required, but desired by future consumers?
Empathising with stakeholders in near-term project horizons is challenging but extending
this time horizon to the next-next generation of products and services, or beyond,
requires a future-oriented mindset.

Research methodology
This research utilised a qualitative approach. Data was collected via semi-structured
interviews in the UK and USA with 40+ designers, researchers, and design managers
(Note: The identity of respondents have been removed to maintain confidentiality and to
respect commercial sensitivity). Six research propositions provide a framework for
qualitative data analysis. Utilising thematic analysis, and underpinned by a
comprehensive state-or-the-art literature review, a conceptual framework of how design
can meaningfully engage with the future is presented. The design-led futures framework
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articulates the key considerations and approaches utilised by contemporary design
practice in the exploration, development and communication of future oriented design
proposals. Underpinned by key insights from leading design professionals, it synthesises
empirical and secondary data. This framework was refined and validated via a series of
Delphi-style reviews with leading exponents of design-led futures.

Research Findings - Engagement of designers with the
future in the design process
The research focuses on the manner in which designers engage with the creation of nextnext generation products and services. Designers use futures thinking approaches within
the design process in a variety of ways. This section will discuss the characteristics of
how industrial designers engage with the future within the design process. Semistructured interviews consulted with design consultants in the UK and USA and were
analysed to identify substantive factors coming out of the research. Empirically derived
substantive factors were clustered into patterns utilising thematic analysis. These were
then synthesised into six theoretical categories:
-

Drawing information into the process

-

User observation as design input

-

Facilitating futures thinking

-

Assist in strategic decision making process

-

Timescales involved in design-led futures

-

Creating visibility: visual and experiential communication

Drawing information into the process
Information that informs design-led futures is drawn from a wide variety of sources, is
obtained in a variety of ways, and utilised at different points within the design process.
This information is utilised to shape the manner in which designers engage with futures
thinking in the design process. Information is also generated within the design process
that underpins the development and communication of design-led future oriented
projects.
The nature of future oriented information, in the form of written reports for example, may
not be in a format that is easily digestible by designers, being data heavy and dense in
nature. The volume of information available was cited as a barrier to everyone within
design and development teams being able to engage in a meaningful way with this
information. Organisation of information was a key challenge and criteria for the use of
future oriented information within design activity.
Obviously there’s all the kind of publications and reports that people here read. The
information comes in thick and fast and, and we go to great lengths to try and
organise that. (SB)
The breadth of information available within a particular market sector, and beyond this
sector yet still pertinent to the sector, demands a structured approach to organising and
understanding the implication for design. There is a need to make sense of this
information for specific projects and mediate between the vast array of information
available and the specific requirements of the project at hand. Hollins (1999) sees formal
market research as vital yet it is ‘hit and miss’ and ‘a pretty inexact science’. Topalian
(1980) affirms the need for research stating ‘managers and designers do go seriously
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astray when they begin to believe that they can be effective arbiters of consumer needs
without first researching such needs sensibly. It is necessary to investigate and
understand markets’.
We basically analyse markets, we fly out and analyse markets, and analyse
consumer behaviours, needs, shifting needs, shifting behaviours, shifting desires,
like all those things, values, value sets that shift, like all those shifts, we identify those
and make sense out of them for one particular client, on this single three month
project. (PRC)
The use of tangential research approaches is clearly evident in design-led future oriented
projects. Drucker (2005) claims that ‘there is no way to market research a genuinely new
product or service’ and as such designers engage with research methods that enable
access to tangential, analogous, lateral, and peripheral information in creative and
innovative ways.
We do what we call analogous visits. That can be so many things. If I’m asked to
design a hard drive, I might go to the library and just look at a lot of stored
information, in a very, very analogous way. Think about what could be analogies that
could inspire me or give me a different perspective on it. They can be very sensorial,
it’s like if a hard drive is all about security, how does security feel? Maybe I go into a
prison and really experience the emotions of security. (PRC)
As well as analogous research contexts, interviewees cited the use of extreme
perspectives and lead-users as a valuable contribution to futures thinking within design.
Kelly and Littman (2006) claim ‘we don’t think you learn that much from the usual
suspects when you’re trying to develop something new-to-the-world’ and advocate the
contribution of ‘extreme people passionate about the products and services we’re trying
to develop’.
You look to sub-cultures, extreme users, people who live off the grid, or people who
live like crazy connected or extreme grid, you know, like not the ‘average Joe couch
potato’ but someone who’s doing something kind of radical and interesting and
different. (JL)
The role of extreme users in design and development is to provide insight into the outer
edges of behaviour and in turn this ‘extremefied’ approach will gradually be adopted by
more consumers and become the norm. Extreme views or behaviours can then be used
to trigger creative activity.
The views of experts, in the form of ‘expert opinion’, contribute valuable information to
future oriented projects and is a well used technique for the elicitation of insight into the
future. Pillkahn (2008) sees expert opinion as a central method of opinion formation and
supporting decision making through analysis of the future stating that ‘our faith in experts
in unshakable’.
Well a lot of the time it’s about using the best available sources of info out there. If
we wanted to understand more about energy futures, don’t try and become experts
yourself, go and speak to an expert on that. (SR)
Pillkahn (2008) raises a note of caution with regard to the role of experts in future
oriented projects as ‘our faith in the expertise of the expert is based upon the
misconception that knowledge about a special area will also entail knowledge about the
future’. He advocates the careful selection of the right expert to any given situation. There
is a tendency to elevate the opinions of experts to the status of facts or predetermined
elements (Pillkahn, 2008).
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User observation as design input
The user as a source of inspiration in design activity has been identified by numerous
commentators as key to successful design and development (such as Ulrich & Eppinger,
2000; Merholz et at, 2008; Verganti, 2009; Brown, 2008 & 2009; Marzano, 2005a &
2005b; Krippendorff, 2006; Moggridge, 2007) and has grown in popularity amongst
development teams over the last two decades (Zeisel, 2006, Esslinger, 2009; Best,
2006). Designers are able to analyse the behaviour of users in these natural contexts and
translate this information into insight that is a powerful trigger in the development
process. Designers ability to identify needs people didn’t even know they had is a seen
by many as a core and potent competency of design (Krippendorff, 2006; Norman, 2007;
Keinonen & Takala, 2006; Brown, 2009; Kelly & Littman, 2004; Marzano, 2005b; for
example).
We rely on observation, and I think what designers are innately good at doing is
spotting discontinuities, innate issues, latent needs, emerging behaviours, new stuff.
If you could use the metaphor of scanning a supermarket shelf, you don’t process
any single thing, you tend to see the outlines of things and where things don’t
compute to what you expect to be there, or they are different from whatever, they are
the things that stick out. (SR)
The link of user observation to design-led futures is through the innate understanding of
human behaviour and how this behaviour transcends time, i.e. people are the constants
in these processes and do not change their behaviour overnight. One interviewee took
the position that ‘working the future is about understanding, really understanding
profoundly the old cliché, the insight, but really profoundly understanding why people do
certain things and knowing that’s not fundamentally going to change’ (SR).
I think vis à vis the future, understanding certain fundamental things about human
nature and how people use things and why they use them, helps you predict and
allows you to make fairly reliable predictions. It at least gets you in the right area and
then you can recalibrate and fine tune. (SR)
Merholz et al (2008) claim that user observation and ethnography can ‘provide a more
realistic view of people, especially with regard to the emotional, contextual, and cultural
aspects of their lives’. Rhea and Leckie (2006) cite the availability and ease of use of
digital technologies such as digital cameras, video cameras and digital voice recorders as
contributing to the increasing use of ethnomethodologies in design research activities.
They have coined the phrase ‘ethno-lite’ to describe this strand of ethnography.
Ethnography can provide user insights that can be used as creative triggers that can
assist in the consideration of new and novel approaches to existing contexts.
We rely a lot on what we loosely term ethnography, but really we call it forensics.
And it’s just a way of picking apart things. We’re looking at a very broad range of
areas and we’re looking for clues. Sometimes they’re just creative leaping off points,
sometimes ethnography, or forensics, is a very good creative can-opener, it gets
people thinking in a certain way. (SR)
Rhea and Leckie (2006) claim that ‘to innovate effectively, designers and researchers
need to understand consumers and how they and their relationship to the world around
them is evolving’, and that the embedding of ethnography into their operation is relied
upon to fuel companies’ innovation pipelines. Designers are able to use an understanding
of what the user is actually experiencing, rather than what they say they are experiencing,
and use this to empathise with users needs, wants and desires as well as frustrations,
work-arounds, and confusion.
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I think designers empathise. It’s not just about empathising with the end users, we
empathise with different teams that are involved in getting a project from A to B, so I
think empathy is a huge thing for designers. Successful designers have to
understand and make sure that that’s very, very clearly got across to the client, of the
benefits of understanding the end user. (TT)
Once ‘out in the field’ designers are able to experience first-hand the types of challenges
and contexts that users live through each day. This process provides designers with an
understanding of human behaviour in the now, and through creative endeavour, develop
future proposals that both harnesses the insight generated in today for benefit tomorrow.
Although the current behaviour patterns ‘in the now’ is essential, this needs to be
augmented by how people may behave in future contexts. Designers often rely upon an
iterative process of exploration to identify worthwhile directions that meet future needs,
wants, and desires.
So it’s looking at these things but then applying, if you like, an understanding of the
way that people might behave in those situations. Will they really do that? I don’t
know. So, it’s getting insight into people and their behaviour as well as an
understanding of the possible things that people can do. (LH)
Interviewees stated that designers are well placed to translate these user insights of the
now, into solutions for the future, and ‘understand how the things that are going on out
there can be harnessed in terms of future products or experiences. (SB)

Facilitating futures thinking
To benefit fully from engaging with futures thinking, design needs to ensure that the
innate value of considering the future is facilitated in an appropriate manner within the
design process. This can involve the use of forward looking projects to develop creative
competencies within the design team, to appropriate communication of future based
knowledge to project stakeholders. Designers are often at the centre of the facilitation of
activities and transfer of knowledge throughout future oriented projects. Their role is
twofold: (i) to engage in future oriented projects to develop capabilities and competencies
to be able to undertake such activities, and (ii) to engage wider stakeholders in design-led
future oriented projects. A critical factor in this role is to draw upon their creative skills to
ensure that proposals are both accessible to the proposed audience, and that the target
audience can see the relevance and value in these activities.
Design organisations undertake internal future oriented projects to develop capabilities
and competencies within the design function. These internal projects serve to develop
designers but also as a counter to the more near-time-horizon activities. ‘I think a lot of
the more creative design projects that we run internally are more just to flex designers
muscles a little bit and just keep their brains a little bit looser than the day to day projects
that are a bit more grounded’ (MK). In adopting this approach, organisations break away
from ordinary design routines and to motivate employees to do something different
(Sääskilahti & Takala, 2006). These activities can assist organisation in the development
of knowledge for future activities with clients. Keinonen (2006) contends that ‘design
organisations undertake in-house future orientated design projects to generate
background material for forthcoming external projects’. Projects allow free thinking that
can then be translated into more concrete, near-time-horizon actionable proposals.
We encourage designers to leave the conventionally understood field of design and
become comfortable and au fait in research skills and language and become
comfortable in how to analyse and harness trends. (SB)
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It’s those things where the boundaries just become a little bit freer and we can
explore some more conceptual ideas and we can think a little bit more about the
future and explore conceptual ideas. (MK)
Organisations often use future oriented projects to demonstrate their abilities in
considering the future. Marzano (2005b) elaborates on the approach adopted at Philips,
‘We develop realistic product concepts and scenarios in which they could be used. We
don’t keep these in a drawer, but present them to the public and the media in exhibitions.
This way, we get people’s feedback on our interpretation. In fact by doing this, we’re able
to validate our interpretations to confirm we’re on the right track’.
Presenting clients with information in a form that they not only are able to understand, but
are stimulated by is an important consideration for designers when facilitating future
oriented activities. This aspect of the facilitation process is described by (Schneider,
2005) as enabling possibilities to be made concrete such that a committed team of
people can then make happen.
When facilitating development projects, design often assumes an organisation role where
the various stakeholders are being coordinated by design. The ability to facilitate futures
thinking within the design process requires both organisational and creative skills and not
all designers are suited to this activity. Some teams are built up of designers who
understand future oriented activities, but are also made up from specialists in
complementary areas of activity including: from the social sciences, such as
ethnographers, anthropologists, psychologists, and sociologists; and from management,
such as strategists, project managers, business planners, and human resource experts.
The right personalities are all important on trends-driven projects, creative projects,
absolutely. This is why we’ve got fewer trend specialists than designers. It’s not just
to do with the kind of company that we are, it’s much more to do with the fact that
we’re trying to find the right balance in the team between trend specialists who aren’t
designers, they’re reporters really, and designers who can actually understand and
harness trends. (SB)

Assist in strategic decision making process
Designers are centrally involved in the translation of future oriented information into
tangible elements that can be engaged with and provide feedback with regards to the
efficacy of proposed direction of projects, they are equally involved at the very front end
of projects where the potential trajectories are explored and identified. In this early stage
engagement, designers provide strategic direction and enable the focussing of effort into
moving projects forward. Interviewees stated that engagement with strategic decision
making was becoming more evident in their day to day activities and had potential for
increased activity in the future.
We’re doing a lot of strategic projects like these phase zero we call it, where the end
outcome might be a few ideas, but it’s more to do with scoping out a strategic path
for companies to take. So I see a pretty big opportunity there because... ...I think
probably where we would make a lot of money is coming in as this external company
and bringing a new kind of spin on a more strategic level. (MK)
The ability of designers to step back from the now and think about the big picture was
noted by several interviewees as important in the development of ‘the strategic path’. The
identification of an opportunity area may involve the creation of ‘place holders’ that assist
organisations in the understanding of how these opportunities may be addressed and
also how this opportunity may become manifest within both their organisation and the
marketplace.
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The classic kind of project that I’ve been involved with is what we call phase zero
where there’s blue sky, lots of research. A client will come to us and say, Look,
what’s the future of blah blah blah. So a typical zero project might result in three or
four opportunity areas that we give a client and we give them some kind of tangible,
version of that opportunity area. (JO)
The increasing complexity of markets has resulted in the apparent need to be able to
validate decisions even before they have been acted upon. This need for validation of
decisions has meant that designers are now, more than ever, required to communicate
the rationale for their decisions and provide clear evidence of the steps they envisage
taking. This evolutionary rather than revolutionary mindset was particularly evident in
consultancy organisations.
It’s increasingly important to be able to map it out better in terms of timelines or in
terms of steps that show the gradual shift. It’s what we call the sort of mum to mud to
mad to dad transition process. It’s basically how you go through from one thing,
something completely contrary in steps, so it’s mum to mud to mad to dad. (SR)
There is a balance to be struck between the needs of both clients and designers in terms
of strategic decision making. By being overly subservient to clients, designers run the risk
of not challenging the scope of the project, while designers need to be aware of
commercial imperatives of projects and resist the temptation not to be self-serving. The
former head of design at Philips Knut Yran elaborates, ‘The role of the designer is
certainly not limited to the subservient function of stretching the safety net under the
commercial acrobatics on the high wire above the market place. On the other hand, I also
don’t accept the idea of the prima donna designer, who has gracefully withdrawn into an
ivory tower of aesthetic isolation. One must not forget that today’s profit is tomorrow’s
work!’ (Yran, cited in Marzano, 2005b).

Timescales involved in design-led futures
The time horizon that future oriented projects engage with varies between organisation,
client, sector and project. Interviewees noted that 5-7 years was a ‘sweet-spot’ but no
consensus upon the most appropriate or effective time horizon was evident. The further
into the future, the more abstract and conceptual projects tended to become. This is line
with much of the thinking in future studies noting that as time horizons extend, exacting
information is harder to generate in a reliable and valid form (such as Rescher, 1997;
Coates, 1999; Cornish 2004;and Schwartz, 1999 for example). Where time horizons
extend, the ability to assess the success of meeting specific criteria is lessened.
Designers engage with future oriented projects as this provides a creative licence to
explore opportunity areas in a conceptual and blue-sky manner. This is in contrast to near
time horizons that require a clearer connection to commercial imperatives.
I think the common perception is that it’s easier to address trends that are short term,
not that far off, than it is long term. I think designers love the long term stuff because
there’s so much more freedom and what if? And there’s much less constraint and
much more flexibility in thinking. The here and now or the short term is far more
connected to commercial trends and understanding of markets as well. (SB)
Extended time horizons require the use of communication skills that are more experiential
and narrative than explicit and closely defined. Kelly and Littman (2004) identify three
approaches that assist in the communication of future oriented projects, namely: (i) make
concept cars, i.e. undertake conceptual projects that are never intended to hit the shelf
but help organisations and consumers prepare for and shape the future, (ii) make movie
trailers, i.e. make a movie trailer for the future concepts that your developing as ‘a visual
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prototype’ that can be used to ‘tease the audience’ and, (iii) read all about it, i.e. look at
how science fiction writings have conceptualised the future and how our cultural
worldviews have been influenced by these writings. Painting with a broad brushstroke
may be required to engage the audience with your future proposals without providing too
much detail such that they become overly focussed upon the practicality and
‘implementability’ of proposals.
Well as you move further out you need to get into much more experiential type
storytelling to engage the consumer and get feedback. You’re moving very much into
more narrative I think, so you’re designing scenarios where you’re trying to put the
consumer in this future place or future environment that you’re creating to have them
imagine what it would be like interacting or being within that environment. The way
you set it up starts to dramatically differ, so it gets into much more richer storytelling
and more use of storytelling tools like edited video or illustrated scenarios. (LW)
The presentation of future oriented projects in a positive manner to ensure buy-in from
stakeholders is also a communication approach that is employed when time horizons
extend. By creating and communicating a positive image of these proposals, designers
are engaging essentially in foresight driven approach where, as Dahle (1996) identifies,
foresight is not the ability to predict the future, but to make a contribution to desirable
changes.
At their best designers tend to be optimistic and humanistic about the future so they
do present generally, a more attractive vision of it. In visualising it, in presenting it in
the best way, even though it may not be the best solution, by its own sexiness, it will
draw people to it, so I think more proactive This is what we want it to be, use all your
powers to make it so (SR).
In foresight activities, experts offer opinions that are aggregated to form a view of
possible futures, which can be used as a guide into the future. Based on knowledge on
how things will be, not on how they are now, foresight can more reliable and informative
than a simple extrapolation (DFFN, 2003). By providing a desirable image of future
situations, design is engaging in normative foresight approaches. They draw people to
the future they have envisioned and use all their powers to make it so.

Creating visibility: visual and experiential communication
The vast amount of research information generated within future oriented projects
provides a challenge to design organisation to effectively communicate to all stakeholders
of the development team. Increasingly organisations are utilising a combination of
technological and traditional mechanisms to support knowledge sharing across projects.
We’ve got a Wiki so we publish on that. We’re doing more and more by way of
posting work up within public areas in the studio so people can see what’s going on.
(SB)
The demands of the ‘day job’ was cited by a number of interviewees as a barrier to being
able to effectively share knowledge gained within projects to the benefit of all project
stakeholders. Communication with clients is also a key challenge yet is often given higher
priority than communication within the design organisation. Visual communication was
noted by many interviewees as being the key criteria for communication at all levels and
designers were deemed both competent and capable in this. The translation of data
gained from research activities was given a high level of importance within the overall
design and development process, and designers held this responsibility throughout the
process.
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Visually, that’s the best way for us to kind of communicate that kind of information. It
doesn’t make sense for us to try and do it in a kind of statistical table. The other kind
of classic way to do it is to do the minutes of the board meeting from 2010. What do
they look like? The headlines for the newspaper, what do they also look like? (RI)
By utilising such techniques, designers translate future oriented information into a form
that is readily understood by the general public. Again concept cars were mentioned to
explain the approach organisations take in the creation of proposals for future oriented
projects.
The value in communication approaches such as ‘concept cars’ is twofold. Firstly, the
physicality of tangible objects enables interaction on an experiential level that
facilitates sensorial engagement, and secondly this sensorial engagement can be
used to provide feedback to the development team in response to the perception of
the proposals. An extension of this approach is what one interviewee termed thought
pieces where organisations deliberately create larger than life proposals that stretch
their thinking beyond conventional boundaries. ‘I think designers will always pitch
something further than it needs to go because it will inevitably get watered down or
reined in. I mean, we do go out to just thought pieces as well, as I say, they might be
deliberately antagonistic or thought provoking’ (SR).
Kelly and Littman (2004) endorse futures thinking in design as a means to develop and
enhance their capability to undertake such projects even thought they ‘know they won’t all
come true, and even those that do may not arrive on schedule’. The value of future
oriented information (in the form of trends in this case) was identified by one interviewee
as being both powerful stimulus and creative trigger.
At its most basic form for designers, trends are an incredibly powerful stimulus and
designers are absolutely invigorated by that type of stuff, providing it is put in front of
them in a digestible way. It tends to both inform awareness, broad awareness, but
also directly stimulate certain ways of thinking. (SB)
Esslinger (2009) places visualising the future within an innovation process that requires
organisations to ‘inspire, mentor, and shepherd new ideas, and be willing to pay the price
of bold, up-front shifts that will help to avoid the ever-escalating price of incrementalsim’.
Esslinger details a process of projection in which ‘all parties in the process envision how
the innovation would change the company, the consumer, and the world’ (Esslinger,
2009).

Conceptual framework for design-led futures
The design futures framework proposed within this paper enables designers to empathise
with our future lives and utilise this insight to underpin the development of next-next
generation products and services. A series of Delphi-style interviews with leading industry
exponents of design-led futures informed the development of the design futures
framework. It articulates the key considerations and approaches utilised by contemporary
design practice in the exploration, development, and communication of next-next
generation design proposals. Underpinned by insights from leading design professionals,
it synthesises empirical and secondary data. The author proposes that this approach
enables designers to develop an empathy with future consumers beyond current timehorizons.
The design futures framework comprises of four interrelated elements:
-

Contextual factors
Design futures research process
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-

Synthesis and Transformation
Communication

Contextual factors
Futures thinking approaches increasingly being employed in design alongside the upstreaming of design (strategic engagement). It recognises that traditional market research
unreliable as consumers’ perspective restricted by own understanding and horizons so
range of inputs needed to drive project forward. When engaged with next-next generation
products and services, there is a need to create not only what is desirable, but what is
feasible and viable. Designers draw upon technological and business factors to assist in
exploring these issues. If a wholly desirable product or service is developed without any
regard for its technological feasibility or business viability, to a greater or lesser extent, it
may be just a creative exploration. By considering all these design dimensions to an
appropriate level and manner for each project, designers can create desirable, feasible,
and viable proposals. It is within this sweet spot that the majority of organisations wish to
operate.

Fig.1

Contextual factors component of the conceptual framework for design-led futures

Design futures research process
The design futures research process component of the framework combines to create a
research process appropriate to design-led futures. No single approach prevalent but a
set of interrelated activities that assist in the consideration of research within the
development of next-next generation products and services. This process comprises five
critical research factors: i) understanding socio-cultural context, ii) tracking of trends and
movements in behaviour, iii) utilisation of non-design research techniques, iv) designers
use of intuition and insight, and v) gathering expert opinion. The design futures research
process consists of a number of interrelated research activities that are undertaken
throughout next-next generation projects. The requirements of specific projects may
result in certain aspects of the process being focussed upon or omitted. As presented the
design futures research process may be interpreted as being self contained, but it feeds,
and is fed by, the other elements of the framework.
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Fig.2

Design futures research process component of the conceptual framework for
design-led futures

Synthesis and Transformation
The third element of the framework is concerned with the synthesis and transformation –
of data to information, and information to insight. The synthesis and transformation
element of the overall framework is constituted of two aspects and is denoted in Figure 3.
-

-

Synthesis where data is drawn together from a variety of sources in a number of
forms, externalised, organised, framed, and synthesised into a usable information
resource, and,
Transformation where data is moved from its raw state, reshaped, visualised,
reorganised and consequently transformed into knowledge which is made
available to the stakeholders in the development process.

This process involves numerous stakeholders and results in the translation and
transformation of abstract and counter-intuitive information into concrete, actionable and
useful knowledge. It relies on both structured and intuitive engagement. The key aim is to
provide strategic roadmap and implementable action plan. The synthesis and
transformation element of the overall framework are clearly linked yet this process was
not clearly articulated by respondents due to the inherent complexity and ambiguity of
these activities.
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Fig.3

Synthesis and transformation component of the conceptual framework for designled futures

Communication
Communication is key factor that designers can bring to future oriented projects - this
may be design’s differentiator. Visually driven communication strategies lead to a point of
inspiration, often employing sensory and pithy presentations - movies, online,
visualisations, and prototypes. Communication enables user and consumer views to be
assessed as well as preparing and testing the market for future products and services.
The communication component of the framework involves three main elements: i)
communicating the future, ii) prototyping and visualisation, and iii) self-fulfilling prophesy.
These factors are interrelated and provide a platform for communicating future design
opportunities in both abstract and concrete forms. A key driver of the communication
element of the framework is to prepare (and then evaluate) the market for potential future
products and services. Without communicating what next-next generation products and
services may be, consumers do not know that they exist and thus cannot engage with
them.
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Fig.4

Communication component of the conceptual framework for design-led futures

Discussion
The study identifies the growing need for organisations to engage designers to consider
the future within an increasingly complex and competitive product and service
developmental landscape. A design led futures framework is presented to support
designers in the development of next-next generation products (and services) and
provides a mechanism to underpin future oriented design projects.
The framework for design-led futures synthesises the key stages within the design
process which specifically look at projects beyond the normal time-horizon for design and
development projects within industrial design. The normal time-horizon is up to three
years depending upon the specific sector that organisations are operating in.
The framework is not presented as a single integrated process as this in not how design
organisations engage with such activities. Rather, the framework details the key nodes of
activity which occur across a temporal landscape – often taking place concurrently. As
with all models, there is a level of abstraction to provide a generalisation rather than
bespoke model appropriate to specific organisations.
Further work is in progress that seeks to enhance the understanding and instances of the
role of futures thinking in design – both in terms of understanding the process as well as
exemplars of design-led futures projects. Design organisations are engaging with this
process via workshops and case studies.
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This paper concludes with a seemingly apt perspective upon the future. As one
interviewee (a senior design strategist) stated, ‘I know if someone stopped me in the
street and asked me about what I wanted in the future, I don’t know. I do this for a bloody
living so I don’t see how Joe Public is going to have a fucking clue’.
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Abstract
Printing with movable type was officially introduced in Brazil in 1808, following the
transfer of the Portuguese Court to Rio de Janeiro, opening an important chapter in the
story of Brazilian ‘design-before-design’. Little is known, however, about the graphic
artifacts produced in the first century of official printing in Brazil, or about earliest
printing practices in this country. In particular, almost nothing is known about type
founders, type distributors and printing shops active in the country before the twentieth
century.
In cataloguing and publicizing typefaces (and sometimes also other printing material), type
specimens provide a rich source of information about the kinds of letterforms, symbols and
vignettes that were considered worthy of being made available for customers, revealing
assumptions about public taste and expectations. They also show the kinds of technology
available to printers and editors. Nineteenth century Brazilian almanacs, in their turn,
were a form of publication in which the main professions and trades were systematically
listed, and therefore also provide a rich source of information about the type and printing
trade.
Through systematic research on primary sources found in libraries and historical archives,
in particular almanacs published in Rio de Janeiro and São Paulo, it was possible to map
the leading figures of the nineteenth century Brazilian typographic trade. Further research
on archives revealed the presence of type specimens, which were then described in terms of
their content and informational organization, resulting in a better comprehension of
Brazilian typographic taste as a peculiar mix of European and North American influences.
This paper presents the research methods and the main findings of this in-progress
research. Although the subject of the investigation reported here is geographically and
chronologically restricted, the research methods developed should be of relevance to
research teams working with early design history in other non-hegemonic countries.
Keywords: graphic design, aesthetics, design and society, typography
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Introduction
Technology for printing with movable type arrived officially in Brazil only in 1808, along
with the transfer of the Portuguese Royal Court from Lisbon to Rio de Janeiro, despite a
few earlier and unsuccessful attempts during the seventeenth and the eighteenth
centuries (Rizzini 1977: 164-175). Little is known, however, about the graphic artifacts
produced in this first century of official printing in Brazil, or about earliest printing
practices in the country. In particular, almost nothing is known about type founders, type
distributors and printing shops active in the country before the twentieth century.
This paper presents the methods and the main findings of an ongoing research project
that aims to unravel the history of typography in Brazil, as an aspect of Brazilian graphic
memory. Within this context, typography is understood as a central part of graphic or
visual design, and design is seen as a facet of the bigger phenomena of culture. The
outcomes of this project should contribute to the assessment and preservation of graphic
artifacts as part of the country’s historical, artistic and cultural heritage.
Through systematic research using primary sources found in libraries and historical
archives, and in particular commercial almanacs published in Rio de Janeiro and São
Paulo, it has been possible to map the leading figures of the nineteenth century Brazilian
typographic trade. Further research in archives revealed the presence of previously
unknown type specimens, which were then described in terms of their content and how
materials were organized, resulting in a better comprehension of Brazilian typographic
taste as a peculiar mix of European and North American influences.
Although the research subject of this investigation is geographically and chronologically
restricted, the research methods developed and presented here should be of relevance to
research teams working with early design history in other non-hegemonic countries.

Research methods
The study of archives and library pieces as primary sources within the domains of the
humanities and social sciences usually focuses only on the verbal contents of such
pieces. The verbal contents of the almanacs and type specimens scrutinized during the
research described here were important in establishing a chronology of facts, as well as
in locating and determining the relationships between type producers and users.
However, the visual contents of those items, in particular the typefaces, ornaments and
vignettes reproduced in the type specimens, were essential for understanding influences
and trends in early Brazilian typography.
In terms of its general intention to understand and describe typefaces from earlier eras,
the research presented here is similar to the works of Updike (1922), Kelly (1963), Gray
(1976), Mosley (1984) and Vervliet (2009), and takes into account the methodology
described in Vervliet (2010: 51-58). In terms of the more specific aim of contributing to a
history of typography in Latin America from a graphic design perspective, it corresponds
to the efforts of Gravier (2002, 2010, 2011), Henestrosa (2005) and Ares (2011). The
methods developed by us included the use of digital tools for data gathering, organization
and analysis, such as digital imaging of original material, development of multi-layered
images employed for comparison between different type samples, and of online
spreadsheets used to facilitate data sharing.
Although the almanacs and type specimens were studied in parallel, because each kind
of material addressed information relating to different aspects of the core research
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questions, the methods and procedures adopted for examining each one will be
described separately.

Searching for evidences of type trade in commercial
almanacs
Nineteenth century Brazilian ‘commercial’ almanacs, differently to the ‘literary’ and other
kinds of almanacs dedicated to culture and entertainment, were a form of annual
publication systematically listing, among other things, the main trades and accredited
professionals. For this reason, they are a rich source of information about the type and
printing trades. Brazilian commercial almanacs from this period published in São Paulo
city and in Rio de Janeiro provided lists of printing shops, sometimes also their
addresses, owners, employees, and main publications, as well as information about
related trade unions. Some issues would list typesetters, printers and printing shops
separately. From data gathered from those primary sources, it was possible to trace a
profile of the nineteenth century São Paulo and Rio de Janeiro city professionals
engaged with typography.
The strategy adopted for gathering data in almanacs included bibliographical and
documental research techniques. In each almanac examined, we looked for information
on printing offices (typographias) and type founders (fundições de typos), both in the
address listing and in the advertising (notabilidades) sections.
Gathering data from the most famous almanac from Rio de Janeiro, Almanaque
Laemmert (Laemmert & C. 1844-1930), was facilitated by the availability of a digital
version of the 46 issues (1844-1889) published by Eduard and Heinrich Laemmert on the
1
Brazilian National Library website . The Laemmert brothers were not the only ones to
publish almanacs in Rio de Janeiro, but they published for a longer time-span than any
other, and their listings of commercial activities are wide-ranging. For those reasons, their
almanac is widely considered, among Brazilian scholars, a rich source of information on
administrative and commercial activities in the country during the nineteenth century (see,
for instance, Hallewell 2005 [1982] and Meyer 2001).
For São Paulo city, it was necessary to search in different libraries and archives in order
to build a list of the commercial almanacs published during the period. As far as we have
been able to ascertain thus far, no library or archive contains a complete collection of São
Paulo nineteenth century almanacs, and the initiative of listing them, a necessary step of
our research procedures, was a pioneer endeavor. It was possible to identify 14
almanacs published in São Paulo city during the nineteenth century (Marques & Irmão
1857-1858, De Luné & Da Fonseca 1873, Seckler 1878 and 1882-1891, Thorman 18952
1896, Filinto & C. 1896), from 4 different publishers, most of them issued by Jorge
Seckler or his successors. The oldest almanac examined was published in 1857 by
Joaquim Roberto de Azevedo Marques, and issued by his Typographia Imparcial. The
latest ones were two volumes, both published in 1896, one edited by Filinto & Co. and
issued by O Estado de São Paulo newspaper printing offices, and the other edited by
Canuto Thorman and issued by Companhia Industrial de São Paulo, successor to Jorge
Seckler’s printing shop.
The names and addresses of printing offices and type founders found in the almanacs
were transcribed and organized in tables and spreadsheets (figure 1). Information on
related professionals, such as type distributors and lettering artists (abridores de letras)
was also gathered (figure 2). Pages of the São Paulo city almanacs with relevant
1 . Available at <objdigital.bn.br/acervo_digital/div_periodicos/almanak/almanak.htm>, last accessed
12/22/2012.
2. Other 4 almanacs were located but not yet examined.
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information were photographed. Data obtained from the almanacs was compared and,
when necessary, supplemented using additional sources, like nineteenth century
Brazilian newspapers, commercial contracts found in the National Archive in Rio de
Janeiro, and, in the specific case of São Paulo printing offices, the comprehensive list of
newspapers published from 1823 to 1914 found in Freitas (1915).

Figure 1
Detail of the spreadsheet used for organizing data on São Paulo city printing shops.

Figure 2
Detail of the spreadsheet used for collecting data from one of São Paulo city almanacs.

Data analysis allowed for the establishment of chronologies of printing shops and type
founders active in Rio de Janeiro and São Paulo. Data interpretation thus far has involved
the identification of the oldest printers and founders, and also of the ones active for the
longest period. From that emerged a rich view of the Brazilian typographic trade before
the twentieth century, punctuated by the presence of interesting, while obscure,
characters such as the French type founders Pierre Joseph Pinart and Isaac Balonchard,
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working in Rio de Janeiro (Cunha Lima 2009), and the German type distributor B.
Wilhelmi, working in São Paulo.
The typefaces used in the almanacs, especially in the notabilidades sections (figure 3),
provided examples of the fonts available in Rio de Janeiro and São Paulo, revealing the
printer’s taste, and allowing for the identification of faces that were most popular in that
kind of publication. The method used for identifying typefaces used in the almanacs is the
same as was developed for identifying fonts in type specimens, and is described in the
next section.

Figure 3
Page from the notabilidades section in an almanac edited by Jorge Seckler (Seckler 1888: 109).
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Searching for letterform models and trends in type
specimens
By cataloguing and publicizing typefaces (and sometimes also other printing material),
type specimens provide a rich source of information about the letterforms, symbols, and
vignettes considered worthy of being made available for customers, revealing
assumptions about public taste and expectations. They also show what kinds of
technology were available to printers and editors, providing information on the state of the
art of printing in the period.
The strategy for gathering data from type specimens was mostly based on documental
research, and required the development of special methods and procedures. The first
step was to search for this kind of publication in Brazilian public libraries and archives
which held nineteenth century items. Due to changes in Portuguese orthography, and
also to the lack of consistency in archival entries, it was necessary to search for different
possible titles or keywords (specimen, spécimen, espécimen, catálogo, amostra). Once
we were aware that, owing to security restrictions and bureaucratic issues, the items
would not necessarily be easily accessible, a spreadsheet was developed for gathering
descriptive data during visits to the archives (figure 4).

Figure 4
Detail of the spreadsheet used for collecting data about Brazilian type specimens.

Whenever possible, pages of the specimens were photographed at the highest resolution
available. This step was crucial in order to allow for visual comparisons between typeface
showings across specimens and other sources, such as books or other type catalogues.
Images were digitally manipulated though only to neutralize perspective distortions and to
improve contrast and sharpness. All files were identified, numbered, and organized in
folders.
Images of type samples were separated, and then, starting with the display faces,
compared to type samples from the same period found in Gray (1976 [1938]), Kelly
(1963), Johnston (2000), Jammes & Jammes (2006), and De Jong et al. (2009, 2010).
Using image-editing software, it was possible to overlay samples from Brazilian type
specimens with other samples, and carefully check for commonalities between
letterforms. In a visit to London, one of the authors of this paper compared the samples
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found in one of the Brazilian specimens (Fundição Franceza) to French type specimens
from the nineteenth century found in St. Bride Library.
Following the model provided by Johnston (2000), the text used in the type samples was
read and described using the appropriate column of our cataloguing spreadsheet. That
allowed for an understanding of which kind of text (literary, technical or educational, for
instance) the producers of the type specimens believed the typefaces offered would be
used. It also helped in determining the publication date for one of the catalogues, which
had no imprint data but which included the year 1884 in four of the text samples
(Spécimen de Caractéres e Ornamentos Typographicos do Livro do Commercio).
Data gathered on the organization and identification of type samples allowed for a
comparison of the informational structure of the type specimens. Descriptions of the order
of type samples showed that no matter how differently the catalogues were individually
organized, text faces and smaller body sizes would always be shown before display
faces, ornaments and vignettes. By observing the way in which type sizes were
described, it was possible to identify French and Anglo-Saxon influences in the Brazilian
type trade.
More information on those responsible for the specimens was gathered through
bibliographic research, which included searching for their names in digital versions of
Almanaque Laemmert, nineteenth century newspapers, and Biblioteca Nacional reports
(Galvão 1881, Duyle 1965). In order to complete data analysis and interpretation, it will
be necessary to overcome copyright restrictions and other bureaucratic issues imposed
by some archives, so as to have access to high-resolution images of all pages of the
specimens. The main results obtained so far are described in the next section.

Results
The information found in nineteenth century almanacs, along with related data gathered
from other bibliographic and documental sources thus far, has allowed for defining of a
chronology of the main characters and enterprises involved in the typographic trade in
Rio de Janeiro and São Paulo. More specifically, it was possible to map the activities of
type founders and printers in Rio de Janeiro, and of printers and a type distributor in São
Paulo.
Being the capital of Brazil, and home to the Portuguese Court, Rio de Janeiro had a
pioneering role in the development of the typography trade in the country, starting with
the establishment of Imprensa Régia (the Royal Printing Office, later named Imprensa
Nacional) in 1808. There are records of the existence of a type-founding department in
the Imprensa Nacional since 1810, but the first private type founders were probably two
Frenchmen: Pierre Joseph Pinart and Isaac Balonchard. The latter was succeeded by
Pedro Secretan and Eugênio Bouchaud, who later set up Fundição Francesa (the French
foundry), the most enduring and arguably most influential type foundry in nineteenth
century Rio de Janeiro.
São Paulo state, today the most industrialized and wealthy federative unit of Brazil, was,
in the early nineteenth century, a province politically dependent from Rio de Janeiro. The
Portuguese court in Rio de Janeiro began granting publishing permissions to private
printers in 1821, but printing with movable type only started in São Paulo almost 20 years
after the establishment of Imprensa Régia, in 1827. According to Freitas (1915), 22
newspaper titles were made available in São Paulo city from 1827 to 1840, 55 new titles
between 1851 and 1860, and 273 others between 1881 and 1890. O Farol Paulistano
was the first newspaper published in São Paulo, and, as far as we could establish, its
printing office was the only one available in the city until 1832, being used by other
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newspapers too. At least four other printing offices were set up until 1840, and records
show that this number increases significantly in the next years: at least seven were active
between 1850 and 1860, 20 in 1900, 33 in 1905, and 44 in 1910.
In Rio de Janeiro, we were able to establish that, in addition to Imprensa Nacional, four
printing offices were active in 1824, seven in 1832, and twelve in 1840. The Laemmert
almanac lists 25 printing offices active in Rio de Janeiro in 1850, 28 in 1860, and 76 in
1889. Balonchard is the only type founder listed in the Laemmert almanac in 1844. In
1850, the almanac lists three type-founders, including Balonchard’s successor Pedro
Secretan; in the 1860 edition the same number is listed, including Bouchaud; in the 1889
edition four type-founders are listed, once again including Bouchaud.
Type-founders and typesetting shops usually printed type specimens in order to show
their customers what letterforms, styles and sizes were available. During the research
described in this paper, eight type specimens printed in Brazil in the nineteenth century
were located, plus two catalogues issued in the early twentieth century (table 1). Nine of
those were found in Biblioteca Nacional (the Brazilian National Library), one in the
Instituto Histórico e Geográfico (Brazilian Historical and Geographic Institute) in Rio de
Janeiro, and one in the Mario de Andrade Library in São Paulo. All of them were printed
in Rio de Janeiro, except one, printed in Belém, capital of the state of Pará, in the north of
Brazil. Only four of them (those by E. Bouchaud, Typographia Nacional, Imprensa
Nacional and Henrique Rosa) were issued by type-founders; all the others were
published by typesetting shops.
Title
Amostras de Typos, Flores,
Linhas e Emblemas da
Typographia Americana
Specimen da Typographia e
Litographia Carioca Dias da Silva
Fundição Franceza de E.
Bouchaud & Sobrinho
Specimen da Imprensa Industrial
Specimen dos Typos da Fundição
da Typ. Nacional
Specimen de Vinhetas
Typographicas – volume I
Spécimen de Caracteres e
Ornamentos Typographicos do
Livro do Commercio
Tipografia Perseverança dos
Santos Cardoso & C. Rio de
Janeiro
Catalogo dos Typos, Vinhetas e
Emblemas da Officina
Typographica da Bibliotheca
Nacional
Specimen da Fundição de Typos
Henrique Rosa

Author
I. P. da Costa

Year
1839

City
Rio de Janeiro

Dias da Silva Junior

1876

Rio de Janeiro

E. Bouchaud

c. 1877
-1887
1879

Rio de Janeiro

[1880]

[Rio de Janeiro]

1881

[Rio de Janeiro]

João Cardoso &
Comp.

[1884]

[Belém]

Santos Cardoso &
Comp.

1884

Rio de Janeiro

Bibliotheca
Nacional

1903

Rio de Janeiro

Henrique Rosa

before
1910

Rio de Janeiro

João Paulo Ferreira
Dias
[Typographia
Nacional]
Imprensa Nacional

Rio de Janeiro

Table 1
Brazilian type specimens examined.
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Most of the contents of those specimens are typefaces and vignettes. One of them, by
Imprensa Nacional, shows vignettes only, and another, by Henrique Rosa, includes
printing equipment and machinery.
An analysis of content organization shows that the designers/compositors of the
specimens were well aware of the European and North-American traditions for this genre
of publication, consistently making use of symmetrical alignments, variations of letter style
and size, and of ornamented frames, specially for title pages. Pages were frequently
printed one side only, and left unnumbered. Typefaces were identified by figures and by
body size, and ordered by size and style: smaller and more neutral faces were regularly
shown before script and display types, and ornaments and vignettes would follow the
pages dedicated to typefaces. Type samples, consisting of one or more lines of text were
given as examples of potential applications for each face, some of them using the
opening lines, in Latin, for Cicero’s ‘Oration against Catiline’. This text, introduced in type
specimens by William Caslon in 1734, became a very popular choice for type samples
after that (Johnston 2000: 13-16).
Only in the mid twentieth century the point system, devised in the eighteenth century,
became the standard means for describing typeface body size. Prior to that, names such
as Pica and Cicero were used to describe particular sizes (De Jong et al. 2009 and 2010)
—both these examples corresponding to 12 points, within the Anglo-Saxon and the
French systems, respectively. In the Brazilian nineteenth century type specimens
examined, the influences of French and Anglo-Saxon culture can be noticed not only in
the names chosen for some establishments, like Fundição Francesa (French foundry)
and Typographia Americana (American Typesetters), but also in the nomenclature used
for type size, and the language adopted for type samples. The Typographia Americana
specimen, for instance uses a mix of North American, French and Portuguese
nomenclature, leaning more towards the former; whereas in the Fundição Francesa
catalogue almost all text is set in French, except for a few type samples in Portuguese.
French terms for typeface style (flamandes, anglaise, ronde) were found in the
Typographia Nacional specimen. Type samples set in different languages (including not
only French, English or Latin, but also German, Spanish and Italian) were found in the
Imprensa Industrial specimen. The type sample headings in this catalogue also informs
us that some of the typefaces from the Imprensa Industrial were cast using the French
3
point system, and others using the English.
With regard to the font sample analysis, comparisons between the faces shown in the
Fundição Franceza specimen and those found in Gray (1976) and in the collections of
nineteenth century French type specimens held by the St. Bride Library in London,
showed that all typefaces on offer in the Brazilian catalogue were available in Europe
before 1840. This shows that Eugênio Bouchaud and his associates were not working
with original faces, designed in their offices or at their commission, but that they were in
fact replicating models that were possibly inherited from their predecessor, Isaac
Balonchard.
Comparisons between type samples by different founders and printers show that copies
of popular models were very frequent in the nineteenth century typographic trade, not
only in Brazil, but also in Europe and in the USA. Not all type founders would cast fonts of
an original design, and, although a typesetting house might also include a type-foundry,
most printers would buy fonts from independent founders, and not cast themselves.

3. Small differences in both systems, derived from those between English inches and French pouces, which,
divided by 72, would give one unit of the typographic measure known as point. The simultaneous use of both
systems in Brazil added complexity to the practice of local printers.
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Some examples of typefaces that were found in more than one specimen are given in the
next paragraphs.
One of the fonts shown in Livro do Commercio type specimen (Figure 5), issued c.1884,
is most likely the one attributed to British designer Robert Besley in 1860 by Gray (1976:
214). This typeface is shown in the Fann Street Foundry specimen printed after Besley’s
death (Reed & Fox 1874), and described as ‘Eight Line Ornamented’ (figure 6). The exact
same name, however, is used for an identical face shown in the 1882 type specimen by
New York type founders George Bruce’s Son & Co. (Johnston 2000: 44). Curiously, the
same typeface was also shown in an earlier specimen by the same founders, but named
‘Eight-Line Pica Shaded, No. 3’ instead (George Bruce’s Son & Co. 1869: 87, Figure 7).
The fact that those typefaces have the same size reinforces the idea that they are copies
of the same original design.
The size ‘Eight Line’ corresponds to eight times a pica, or 96 points. The typeface shown
in the Brazilian specimen is announced as having a body size of 99 points, but the type
as printed and as measured by us, is indeed of 96 points in height. This means that the
printing shop Livro do Commercio may have purchased this font from Fann Street or
Bruce’s, or from another founder who might also have cut Besley’s typeface.

Figure 5
Typeface in body size 99 found in the Livro do Commercio type specimen, 1884.

Figure 6
Typeface shown in a specimen by Robert Besley’s type foundry in London (Reed & Fox 1874).

Figure 7
Typeface found in a specimen by New York type founders George Bruce’s Son & Co. (1869: 87).

Some typefaces were found in more than one of the Brazilian specimens. This is true of a
typeface designed to suggest a three-dimensional effect in print presented by number
135 in the Fundição Francesa catalogue (figure 8), and by number 82 in the Imprensa
Industrial specimen (figure 9). Both typefaces are offered in body size 20 only, and so it is
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possible to assume that Imprensa Industrial purchased this font from Fundição Francesa,
as both companies were operating in the same town. Gray (1976: 71, 216), however,
attributes the original design of this typeface to British type founders Austin Wood (figure
10), or Caslon, c.1865. According to her, the typeface was not popular when first
released, but became so in England and America only in 1890 (1976: 71). The sample
presented by Gray is identified as ‘Two-line small pica ornamented no. 2’, a size that
corresponds approximately to 22 points —very similar to the size offered in the Brazilian
specimens, that were published before 1890. The relative popularity of this typeface in
Brazil, estimated by its presence in more than one specimen before its revival abroad,
shows that Brazilian founders and printers were in synchrony with the typographic trends
of their time.

Figure 8
Typeface #135 found in the Fundição Franceza type specimen, c. 1877 ~ 1887.

Figure 9
Typeface #82 found in the Imprensa Industrial type specimen, 1879.

Figure 10
Typeface attributed to British type founder Austin Wood, c. 1865 (Gray 1976: 71, 216).

Subtle variations of particular typefaces or models were found in many Brazilian
specimens, and also in newspapers, books and almanacs. Among those, one that may
be considered very popular in nineteenth century Brazil, is the ‘Italian’ (figure 11), a
design which Gray (1976: 32, 201) attributes to Caslon in 1821 (regular version, Gray
1976: 32, 201) and 1830 (shaded version, Gray 1976: 202, figure 12). Text set in
variations of this model (some of them with differences in stroke weight distribution and
design of terminals) were found, among others, in the title page of a book printed in 1836
by Tipografia Americana, in the almanacs printed by Jorge Seckler at least since 1884
(figure 3, lines 6 and 11), and in the type specimen issued by Livro do Commercio (figure
13) printed that same year.

Figure 11
Font shown as part of the Italian family in Henry Caslon catalogue (Caslon 1841).

Figure 12
Typeface described as Italian, Shaded in Henry Caslon catalogue (Caslon 1841).
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Figure 13
Typeface found on the title page of A Arte de Ganhar o Coração dos Maridos, book printed by
Typographia Americana, 1836.

Figure 14
Typeface found in the Livro do Commercio type specimen, 1884.

A few typefaces from the Brazilian specimens have not yet been found in any of the
books and other type specimens examined so far. There is a chance that some of those,
as well as some vignettes, have been designed in Brazil. From studies on the current
practice of letterpress in São Paulo (Dixon & Nardi 2010), we know that cutting new
characters is a customary activity for printers using wood letter, and that reinforces the
plausibility of the idea that some of the bigger-sized typefaces that appear to be wood
type are indeed Brazilian creations. An example of this category is the font sample in
body 88, apparently wood type, found in the Imprensa Industrial specimen, shown in
figure 15.

Figure 15
Typeface sample number 148 from Imprensa Industrial type specimen, 1879.

Conclusion
The research methods described in this paper have resulted in a richer understanding of
the typographic trade in Brazil during the nineteenth century, and as such have also
provided original insights into the early history of Brazilian graphic design. Such results
will contribute significantly to ongoing efforts towards writing a history of typography in
Brazil and in Latin America from a graphic design perspective. We also believe that such
methods could be applied for the purposes of unraveling aspects of typographic practices
in other non-hegemonic countries, where histories of design, and in particular of graphic
design, are yet to be established. In that respect, we hope that this paper might serve as
reference and as a source of inspiration.
Working with a research team that includes members living in different parts of the
country allowed for a wider scope in the materials examined and promoted comparative
analysis. Rio de Janeiro clearly stands up as the centre of publishing and type-founding
activities in nineteenth century Brazil. The presence of a type specimen printed in the
extreme north of the country, however, reminds us of a time, not so long ago, when the
economical ascendancy of the southeast of Brazil, as witnessed in the late twentieth
century, was not a matter of fact.
At the same time, it is fair to assume that there was, in nineteenth century São Paulo, a
growing demand for metal and wood type, needed for printing newspapers, almanacs,
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books, and other artifacts. Whilst conducting the research into São Paulo city almanacs, it
was possible to identify the existence of at least one importer of type into the city, active
in 1888. It is unlikely that a single distributor would have been able to cope with the
contemporary demand and more probable that there were other importers or distributors
of type, matrices or punches, manufactured abroad or in Rio de Janeiro. However, while
the practice of training in type casting in São Paulo is reported in the late 1880s, we have
no record, so far, of the existence of type-founder’s specimens printed in São Paulo prior
to the twentieth century.
More studies are needed in order to ascertain if all typefaces found in the Brazilian
specimens are of foreign origin, or if some of them were designed in the country.
Although, thus far, we have not been able to locate any clear records of the practice of
type design in the country, the role of the abridores de letras (lettering artists) in Brazil
during the nineteenth century is yet to be clarified, and should be a topic for future
research.
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Abstract
This paper discusses the relationship between abstract conceptualizations of design and the
uncertainty and contradiction that result from the need to re-configure our relationship to
the material world that is presented by issues of sustainability. In ‘About the Word Design’
(2005) the philosopher Vilém Flusser provides an etymological analysis that goes beyond
the word’s conventional connection to representation and form giving, pointing out a
relationship between the ‘Design’ and the sense of human intentions, ‘to have designs on
something’, connecting this with a sense of ‘cunning and deception’ - the designer is ‘a
cunning plotter laying his traps’ (1999: 17). He suggests that design can be thought of as
the bridge between the art and technology, and notes how its effects tend to become
invisible in the practices of every-day life. The paper proposes aspects of ‘trickster’
strategies to re-configure the compounds of ideas, material goods and habits that comprise
the practices of everyday life by making such relationships visible again.
It relates Flusser’s ideas, to the theory of social practice (Reckwitz 2002, Schatzki 2002)
which is being used to understand how everyday practices that consume resources are
configured, in order to help to see how to re-configure them. The design of our material
environment is one element in the configuration of practices. The paper considers
discussions of the trickster concept in anthropology, contemporary art and the history of
religion to discuss two case studies that may indicate ways to modify every-day actions.
These cases – practices that relate to packaging for everyday goods and women’s hair-care
– both have consequences for resource use and demonstrate the conglomerations of
material and immaterial factors that cohere in a practice. The paper considers
relationships to existing designs and the tricky consequences of radical re-design of both
material objects and of practices.
Keywords: trickster, sustainability, social practice
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Fragment of Till’s theme – horn solo – in Till Eulenspiegels lustige Streiche, tone poem by
Richard Strauss, 1894

Introduction
To start this discussion of design and the concept of the ‘Trickster’ I want to identify three
senses of the word ‘Design’ as it relates to people, objects and process. These are
designers, designs and the process of designing. It is easy to personify the first through
the appearance of the two UK designers Richard Seymour and Dick Powell, the long hair
and beard of one with its opposite in the clean cut looks of the other. Between them they
look to be equally at home in the boardroom and the studio and inhabit the border
between the two. For the second, imagine any piece of desirable design that parts
people from their money on the basis of that desire – and perhaps make that image
personal by recalling that feeling of disappointment when a new purchase fails to live up
to its promise, or simply over time loses the gloss of novelty. Finally, consider the
process that materialises the future in conditions of uncertainty by engaging with
problems that are too complex to fully define – those wicked problems; that design
process (Rittel 1973).
The intention of this paper is to think about design as it faces the challenge of
environmental sustainability, from the perspective of the character of the ‘trickster’ – or
more accurately perhaps the collection of ideas about relationships between the human
and non-human characters that occupy the world, that lie behind the trickster character.
These ideas occur in various specific forms across a long span of history and in different
cultures – they have in common a sort of productive deceit, which can involve trickery;
things not seeming to be what they really are. A cunning intelligence that is both inside
the establishment, and outside it; that both follows rules and breaks them; that is both
transparent and obscure – it can relate to all the three characterisations of Design above,
1
as people, things and process.
The reason for thinking about design in this way is to uncover potential for it to help to
change how we relate to the material world as consumers; to reduce the resource
depletion and carbon emissions that result from our consumption activities. Although this
is a relatively abstract ways of thinking about what design is, this abstractness is
balanced by considering the potential for change in specific instances of ‘things in action’.
The paper presents two such examples; the conundrum presented by designing for reuse, in the light of re-use practices that seem to arise spontaneously in everyday life;
some speculative propositions to reduce resource consumption through revisions to the
practice of hair-care.
The starting point of the paper is the idea of Design as deceit that Villem Flusser
introduces in ‘About the Word Design’ (2005). By relating this idea to sustainability it
connects with some of the implications of Flusser’s comments about the relationship of
design to individual freedom. Assumptions about individuals’ freedom to consume have
1

The ideas seem to have been studied from two perspectives, one comes from
anthropology and concerns the trickster character as evident in the folk tales of
indigenous peoples and the other, with its roots in Greek thought relates to a trickster
characteristic that things or people can have. The first, with its connection to a desire to
identify the elements of a basic human nature and archetypal cultural forms is of less
interest to this discussion than the latter, which focuses on a mode of addressing the
world that is dynamic and contingent.
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connections to the influence of government and corporate policy on sustainability – the
nature and scale of consumption can be influenced by both, most directly through
government action to prohibit certain sorts of consumption such as ‘choice editing’
(Sustainable Consumption Round-Table 2006), as well as through the design of products.
Consumption happens as part of social practices (Ropke 2009, Shove 2003) and its scale
and nature is influence by and influences their configuration.The design of what is
consumed, its meaning for us and its materiality, has a reciprocal relationship to such
practices.
For all that it is a worthy object of study, because its cunning intelligence may help to
change how people relate to the material world, Design alone cannot control those
relationships because of its reciprocal relationship to the other elements of the practices
in which its products exist. On a social level, it is subject to its political context and
prevailing values. The intention of this paper is to initiate thinking about design from the
point of view of the trickster’s cunning intelligence to help us to see how designers,
designs and the design process can be both inside and outside; how they can offer
2
critique; to see design as part of emancipatory interventions .

Flusser’s Design as Deceit
“A Designer is a cunning plotter laying his traps” (Flusser 1993: 17)
It is not easy to uncover the premises from which Flusser works in the very short essay
‘About the Word Design’, though he does seem to operate from certain assumptions,
such as that the terms ‘art’ and ‘nature’ are transparent, and he makes a passing
reference to Marx’s proposition that the true value of commodities is in the labour spent
on their production. It is his conclusions that are of interest here, particularly that there is
a ‘tricky’ dimension to design. He traces this back to Plato’s sense that techne betrays
Ideal forms, that the designer’s art is trickery, artifice. For Plato “artists and technicians
were traitors to Ideas and tricksters because they cunningly seduced people into
perceiving distorted ideas” (ibid: 18). Flusser goes on to figure design as a mediator:
between technology and art; between humans’ animal nature and their cultured being.
As he puts it, “a human being is a design against nature” (ibid: 19)
Flusser relates his characterisation of design as a cunning plot to only part of the total
phenomenon of ‘Design’ in the contemporary world. He suggests that trickery is a feature
of certain people and certain things, and implies that it underlies all culture, but does not
emphasise the processes used to bring objects into existence or to change culture. In
this respect his article misses a significant aspect of the potential of design - emphasising
the trickster nature of design process, design thinking, may be a way to elucidate the
potential that design can have to changing social practices.
The limitations of Flusser’s characterisation of design give the impression that its
effectiveness is limited to duping consumers; getting one over on them; playing to their
vanity; separating them from their true natures. However, he seems for culture in his
suggestion that “the design behind all culture has to be deceptive (artful?) enough to turn
mere mammals conditioned by nature into free artists”(ibid: 19). This aligns with the sort
of ‘craft’ consumption that Colin Campbell (2005) describes in which consumers remove
the products of design from the sphere of commodities through the creation of singular
ensembles. This artful design of ensembles is out of the hands of designers, and while it
is not especially ‘tricky’, Campbell does argue that it is in some measure a reaction
against commodification.
2

It is not the central intention of this paper to engage with the politics of design, or to
connect this discussion of the trickster with debates in the philosophy of technology.
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Apart from this connection between Design and Art, a positive reading that requires some
effort, Flusser’s characterisation of Design as deceit makes it sound thoroughly ignoble
and rather far from art in the sense of that which gives access to the sublime. It also
uses an unwarrantedly negative construction on the character of the trickster. One aim of
this paper is to critique and develop Flusser’s characterisation of Designers with a
‘cunning plotter’, in the context of aspects of contemporary design practice.It is hoped
that emphasising the critical potential of the trickster figure may indicate how design can
support and help bring about changes to cultural practices which have positive impacts
on environmental sustainability. First though, it is appropriate to expand a little on the
trickster character to show its potential beyond Flusser’s use of it.

Design and the Concept of the Trickster
To develop Flusser’s connection between Design and deception, and to make use of the
undoubted power of his analysis as a provocation to thought (and action), it is appropriate
to wonder what sort of deceiver a designer might be. To characterise Design(ers) in this
way runs against some prevalent assumptions about it (and them), but confirms others.
Design is taken to be a ‘good’ in at least two senses. Governments, and the Design
profession, take Design to have the potential to stimulate economic growth – a view that
is particularly prominent in times of economic crisis like these. The UK’s Design Council,
for
instance,
currently
has
a
campaign
called
‘Designing
Demand’
(http://www.designcouncil.org.uk/) which takes Design to be a key element in innovation
and economic growth. This economic purpose for design is alleged to operate at many
levels – in the design of objects and of strategies for business success (see for example
Buchanan 1998) and for social innovation for sustainability (see for example Manzini and
Vezzoli 2008 and Manzini 2007).
Then there are various glosses on the word that take it to be a means of changing the
world for the better. The concept of ‘sustainable design’ is based on an assumption that
through their activities designers can independently mitigate the environmental impact of
consumption by making ‘good choices’ in respect of the embodied energy, longevity,
energy consumption, resource conservation and social sustainability of the products for
which they are (held) responsible (see for instance McDonough and Braungart, 2002;
McLennan 2004). To suggest that Design is deceitful makes it sound like a less
honourable calling than this. It is therefore perhaps an unwise move, given the desire
that underlies this paper to counter concerns that design has a key role in wasteful
consumption (Papanek 1972, Manzini 2007:233) and that it has no innate characteristic
that means it will ameliorate the resource depletion that results. Flusser’s readiness to
characterise Design as ‘tricky’ may be a reflection of his times when Design perhaps had
a more unproblematic progressive gloss, relatively un-tarnished by the concern for
sustainability that has arisen since the 1960s.
The trickster character appears in the folklore of Europe, Africa and North America. A
classic trickster figure of central European folklore in the Medieval period is Till
Eulenspiegel, with the owl and the mirror, playing tricks on honest burghers, often of a
3
scatological kind . There is a relationship between Till and the figure of the fool in
Shakespeare – the character that can see the foolishness of authority and is allowed to
say so because, after all, he is a fool. This fool-trickster is an outsider; by convention he
wears the ‘motley’ costume that marks him out, and carries a bladder on a stick. He is
like a comedian who can break rules and transgress accepted norms, can speak the truth

3

While many of the other features of the trickster character can be used to understand
design, this is not one of those.
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to authority without fear of retribution. Cristiano Grottanelli suggests that although
trickster figures appear in many cultures they share the following traits:
“tricksters are breakers of rules, but, though they are often tragic in their own
specific way, their breaking of rules is always comical. This funny irregularity is
the central quality of the trickster: and what makes the anomie comical is the
trickster’s lowliness […] he never ranks high, and his power lies in his witty brain
or in some strange gift of nature. So a working definition of the trickster could be:
‘a breaker of rules who is funny because he is lowly.’” (1983: 120-121)
Despite his lowliness, the trickster is important to the cultures in which he appears,
sometimes sacred, and it is this contradiction that is his most significant feature. He is
‘…a necessary element of the mythical (and actual) reality because of his creative (but
irregular) achievements.’ (ibid, 121; emphasis in original). Grottanelli describes a
selection of trickster characters from Roman history and religion - ‘lowly, ridiculous,
effeminate’ characters ‘given to homosexual debauchery and to selling false prophecies
to all they can trick along the way in their itinerant mode of life.’ (ibid 127) For Grottanelli,
tricksters are ‘duplex’ rather than ‘simplex’ (ibid: 129) and for Lewis Hyde this puts them
on both sides of a boundary, rule or norm. “Trickster is the creative idiot, […] the wise
fool, the gray-haired baby, the cross-dresser, the speaker of sacred profanities” (Hyde
2008: 7).
It is tempting to wonder how design might be considered duplicitous or boundary-crossing
after the fashion of the trickster. There is an easy critique of Design from the point of
view of sustainability, given its close connection to consumption. Design promises
‘gloss’, semiotic mastery of our surroundings, but delivers ‘dross’; the shiny goods we
carry home with us are all destined for the bin. Here, design is certainly duplicitous, but it
is hard to see what positive consequences this could have for revising social practices.
Designers may claim the power to provide mastery over our material surroundings and
may promote themselves on the basis that they are custodians of a creative practice that
can ‘subvert the context’ or ‘shift the paradigm’ for consumers or businesses. But as
professionals they actually have relatively little economic or political power; in
corporations they are subject to commercial imperatives and in the political sphere, while
their potential to promote economic growth is recognised, their potential to transform
4
social practices seems to receive less emphasis . This view of design does not seem to
offer much mileage in thinking about the designer as trickster-fool who might be able to
help promote sustainability by helping to change social practices since this trickster is
always co-opted by prevailing interests. Discussions of the trickster character in relation
to contemporary art emphasise this point. Marta Smolińska (2011) explores the tactics of
Polish transgressive political art through the concept of the trickster and refers to Street’s
(1972) characterisation of ‘trickstering’ as rule-breaking that serves to point up the
existence of the rules. In this construction ‘tricky’ art, or design practice is not what it
seems – it is normative rather than subversive:
“By acting at the boundaries of order the trickster gives definition to that order” (Street
1972: 101)
For Street, trickster actions are both contrary to rules and constrained by them, in the end
identifying and confirming them. Smolińska also suggests that deciding what the
4

This is not to deny the impact of the principle of design-led social innovation on
sustainability thinking, as represented by the work of Jegou, Manzini (2008) and others
such as the DESIS network (http://www.desis-network.org/).
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consequences are of such transgression is up to the ‘interpretive abilities’ of the society
that the trickster inhabits. If the trickster’s transgressions are so constrained, in what way
can the characteristics of the trickster theme applied in design show us the way to
different futures in relation to social practices? Turning to the way that the trickster mind
works, rather than concentrating on trickster activities, may provide a way to do this.

The Octopus and the Fox – Cunning Intelligence
“Culture is the activity of ordering, disordering, and reordering in the search for
understanding and for values which guide action.(Buchanan 1998: 10)
Aspects of Buchanan’s 1998 analysis of the appropriate role for Design at the end of the
last century point towards the focus of this paper – the possibility of productive
disordering through trickster strategies – though I suspect this was not his intention. The
productive disordering that Design can bring about seems to derive from a certain
orientation to problems – and by Buchanan’s extension therefore, to culture. This
orientation, permissible in the marginal territory that the trickster inhabits, has some
things in common with the quality of ‘Métis’ that appears in Ancient Greek mythology.
Métis is a mental attribute – a combination of wisdom and cunning – though it was also
5
personified in the Goddess Métis, who was Zeus’ first wife . Detienne and Vernant
characterise it in this way:
There is no doubt that ‘métis’ is a type of intelligence and of thought, a way of
knowing; it implies a complex but very coherent body of mental attitudes and
intellectual behaviour which combine flair, wisdom, forethought, subtlety of mind,
deception, resourcefulness, vigilance, opportunism, various skills, and experience
acquired over years. It is applied to situations which are transient, shifting,
disconcerting and ambiguous, situations which do not lend themselves to precise
measurement, exact calculation or rigorous logic. (Detienne and Vernant, 1991
(1978): 3-4)
6

An instance of Métis in action for the Greeks was in the practice of craft – both as the
maker’s skill in mastering ‘mysteries’ and in the sense of deceit. This latter, ‘craftiness’,
has a clear relationship to Flusser’s characterisation of design in terms of the trickster
figure. The quality of Métis, its combination of wisdom and cunning, was also illustrated
in Greek thought by the qualities of the octopus and of the fox ‘the back-tracking of a fox
and the polymorphism of an octopus’ (ibid: 2). Both achieve their ends through cunning
rather than through ‘logos’ – through intelligence in a dynamic relationship to an
unfolding situation, rather than through clear rationalisation and reasoned discourse.
Métis is practical knowledge locked into relationship with the ‘world of Becoming’, the
changing circumstances, the flux, in which human life plays out, rather than philosophers’
‘world of ideas’ (ibid 45). In Detienne and Vernant’s account, it is a set of techniques for
getting what you want that has no higher ideals built into it; it is in the skill of the politician,
the skill of the sophist that can make a weak argument appear to outweigh a strong one.
It is an intelligence which, instead of contemplating unchanging essences, is
directly involved in the difficulties of practical life with all its risks, confronted with
a world of hostile forces which are disturbing because they are always changing
and ambiguous. (ibid: 44)
Métis’ relationship to the trickster is evident in the ploys and manoeuvres that
characterise its cunning intelligence. Some of these are also familiar as critical moves or
creative ploys –the principle of reversal appears in Greek accounts of Métis (Detienne &
5
6

Zeus ate Métis after their marriage in order thoroughly to possess her quality.
Alongside hunting, fishing, chariot racing and fighting among other examples.
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Vernant 34ff).The fox plays dead to catch the carrion crow. The polymorphous octopus,
a ‘being of the night’ (ibid: 38), carries with it its own obscuring cloud behind which it can
escape to disguise itself by taking on the colour and texture of its background. The
octopus’s ‘essential features’ are “pliability and polymorphism, duplicity and equivocality,
inversion and reversal” (ibid: 38).
This characterisation is reminiscent of some of the tricks of creative problem solving –
think of the problem upside-down, from a different (tricky) angle – manifest in Brian Eno’s
Oblique Strategies, Edward de Bono’s Lateral Thinking, Ideo’s Methods Cards. The
relationship between creativity and the cunning intelligence of the trickster appears in
designer Iasao Hosoe’s (2006) ruminations on the relevance of the trickster figure to
design, which make a convenient bridge between the way the character has been traced
through culture in studies from the humanities that I have discussed above, and the
examples that I will introduce below. Hosoe writes in the context of interaction design, a
manifestation of designing that has challenged linear and abstract approaches to
designing that draw from the positivist tradition in science. He points up this challenge,
which has resulted in tactics of designing that draw from a range of approaches in the
humanities and the human sciences, often theorised from the perspective of Science and
Technology Studies (Suchman 1987) and phenomenology (see Wright and McCarthy
2010) and drawing insights from the way that artists use new technology.
Hosoe proposes the quickness and ‘doubling’ of the trickster as a way of breaking out of
what he presents as the static position that results from positivist approaches. Just as a
static position makes it impossible to picture ways to meet the challenges of interaction
design it is an impediment to figuring ways to meet the challenge of environmental
sustainability. Hosoe offers three forms of trickery that designers can adopt, ‘play’,
‘bricolage’ and ‘folly’ – which are likely to be related and even overlapping. He implies
that designers are in a particularly powerful position to introduce these three elements
into their practice. They feature prominently in the conventional ‘tool-kit’ of design
thinking, so in a sense Hosoe is saying nothing new in suggesting that such trickster-ish
ploys are relevant to design, but the need which he identifies to move beyond positivist
modes of addressing problems is as relevant to efforts to change social practices as it is
to deriving viable modes of interaction with new technology.
Here therefore, it is perhaps possible to see a clear link between the trickster theme as
applied to design and the objective of re-configuring social practices to reduce their
environmental impact. The definition of social practices that is can be found in work that
attends to the relationship between design and consumption, in the work of Elizabeth
Shove (2003), Inge Ropke (2009) and Alan Warde (2005) for instance, draws from the
definition of social practice by Andreas Reckwitz (2002) and Theodore Schatzki (2002).
Both these writers identify the material elements of social practices – the role of ‘things’ in
ordering social relationships – as well as the potential for practices to change through
‘ruptures’ in the routines that sustain them, which may in principle derive from the material
elements of the practice, as well as from other causes external and internal to the
practice. They both also indicate the importance of individuals’ affective relationship to a
practice for its constitution and continuation, what Reckwitz calls ‘states of emotion and
7
motivational knowledge’.

7

Reckwitz’ much quoted definition of a ‘practice’,in full, is as follows: ‘A ‘practice’ is a
routinized type of behaviour which consists of several elements, interconnected to one
another: forms of bodily activities, forms of mental activities, ‘things’ and their use, a
background knowledge in the form of understanding, how-how, states of emotion and
motivational knowledge.’ (Reckwitz 2002: 249)
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For Schatzki, a practice is, as Inge Ropke puts it, an 'organised constellation of actions an integral bundle of activities - a set of interconnected doings and sayings' (Ropke 2009:
2491), recognisable across time and space. Shove and Pantzar (2005) identify the role of
the material elements of practices in their formulation of practice as ‘material, meaning
and competence’, or ‘equipment, images and skills’. For Reckwitz, things ‘mould’
activities: ‘they enable and limit certain bodily and mental activities, certain knowledge
and understanding as elements of practices..’ and are ‘…consititutive elements of forms
of behaviour’ (ibid 2002: 253). Because material is constitutive there is potential for
design, through ‘form-giving’ (Alexander 1964), to re-constitute practices. Trickster
strategies, because they are appropriate for open, changing, uncertain situations, stand
to contribute to such re-constitution but only if they can do more than demonstrate the
boundaries and rules that constrain and stabilise practices. This means appealing to the
cunning intelligence of the trickster – the qualities of the fox or the octopus – not simply
playing the gray-haired baby or the wise fool. It may also involve developing designs that
are themselves tricky and promote more sustainable actions over less sustainable ones.
The following two examples illustrate this possibility, one in the context of design
research that used ethnography to delineate the practice of women’s hair care to propose
subversions of the practice to uncover its boundaries, the other in everyday domestic life
where the design of packaging is routinely subverted by its re-use.

Hair-Care
The first example draws from research by Sabine Hielscher, of the University of Sussex
(2010). Her PhD took a critical position on sustainable design as a means for influencing
the resource demand consequent on everyday consumption. It focused on women’s hair8
care practices using a broadly ethnographic approach that included ‘cultural probes’
(Gaver et al 1999, 2004), interviews and creative workshops. In its methodology
therefore it had close relationships to design processes. For the purpose of this
discussion, it is the objectives of the study and the details of the methods she used that
are interesting. The research did not intend to propose solutions to the consequences of
hair-care practices for resource consumption. Rather it sought to use a practice-theory
approach to delineate and understand the practice of hair-care in the UK, and to flesh out
a critique of sustainable design, by concentrating on the ‘dynamics’ of the practice – in
other words how it has changed and may yet change. So one of the objectives of the
study was to provide an empirical study of a practice from a practice-theory perspective in
the spirit of Shove’s studies of air conditioning and Nordic Walking (2003, 2005).
Hielscher’s design research was itself ‘trickster-ish’ in that it used designerly strategies to
expose the rules of the practice of hair-care by proposing ways in which rules might be
broken. The research process featured quite a lot of drawings that provided an
immediate means for rich communication in both directions between researcher and
participants about the practice of hair-care, which could identify the ‘rules’ of the practice
by encapsulating alternate possibilities. The drawings relate to Hosoe’s concept of
trickster design – they are playful. Also, because we are in the grip of the ‘normality’ of
the practices that condition our expectations, some of them seem like pure folly. The
drawings in Figure 1, which were responses to the probe-packs, and the drawing in
Figure 2, which was an interview prompt, point to assumptions about the private,
individual and domestic nature of hair-care through their playful folly. Identifying the rules
of this practice by proposing to break them has a strong relationship to design, as it
engages with women’s hair-care as a social practice through propositions that would
require (relatively radical) revisions to it. The intention here was to identify ways in which
8

250ml of shampoo results in the consumption of 218 litres of water.
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interventions might de-stabilise the practice, for it to be re-stabilised round a less
resource-intensive pattern (Fisher and Hielscher 2010).

Packaging Re-Use
The second example points to the trickster character in the spontaneous subversion of
designs that occurs in everyday life. When an individual re-uses a piece of packaging for
some purpose other than that for which it was designed, they work against the ‘script’
(Akrich 1992) built into it by virtue of its place in the supply chain of which it is part. This
is not insignificant, since in the UK every year each household discards packaging
amounting to 20% of the weight of a family car (Fisher and Shipton 2009). Such re-use
may or may not be significant in ameliorating the sustainability impact of consumption
(ibid: 149), and is outside the ambit of Design since it takes place in the sphere of
everyday consumption. This puts it beyond the direct control of designers since it
subverts their intentions. However subversions of design can, in a trickster-ish fashion,
serve to highlight the ‘rules’ by which consumption practices operate and such is the case
with the spontaneous re-use of packaging.
In the social practices in which packaging designs exist it is often the ‘states of emotion
and motivational knowledge’ that Reckwitz refers to which are to the fore when the
objects are subverted through re-use. to contemplate breaking what appears to be the
‘natural flow’ of packaging from carrier bag to waste bin can invoke and delineate the
matrix of disgust-monitored rules that keep the practice intact.
So when one
contemplates using, say, a LDPE milk flagon for something other than temporarily storing
and transporting milk, it requires a trickster-ish transgression of the rule that identifies
used milk flagons as ‘waste’ – possibly smelly waste. These subversions of design are
discussed at length in Fisher and Shipton (2009) where the examples shown in Figures 3
and 4 appear. They demonstrate that cunning intelligence applied to re-use is to be
found in non-professional, everyday settings (Figure 3) but is also a potential element in a
professional’s approach to design that engages with the consequence of packaging
waste for sustainability (Figure 4).

Conclusions – the potential of trickery
The discussion above has set out three aspects of the trickster theme, the trickster
character, trickster objects and a trickster turn of mind; cunning intelligence. It has
considered them in the context of the challenge to design and consumption posed by
environmental sustainability, suggesting that this challenge is likely to be met only by
changing consumption practices. It has taken the position that the first is unlikely to be
useful to this end – the effects of both trickster characters in folklore and designers who
operate across the border between the boardroom and the artist’s studio are normative
rather than subversive, even though the trickster designer can use deceit to bring into the
open aspects of our relationship with the material world which are usually hidden.
In the appropriate institutional framework however, this Design trickery, this ‘craftiness’
could be put to work in the service of sustainability, particularly as cunning intelligence
manifest in designs. It would be useful, for instance, to make palatable the choice editing
that is necessary to reduce the resource depletion and carbon emission caused by
consumption. By working with extant social practices, trickster approaches in Design
could help to change habits and expectations of consumers in alliance with fiscal and
legal frameworks. As Miniates (2010) points out There is a need to move from
‘consumption shifting’, changing to less unsustainable patterns of consumption, to
consumption reducing. In our political setting where the rhetoric of consumer choice is
prominent, the changes that will be required to the social practices in which consumption
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is embedded need to be both radical, and acceptable in terms of the structures of feeling
that are embedded in those practices. Trickster design practices might help to bring this
about.

Figures
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Figure 1, responses to the probe packs (Hielscher 2010).

Figure 2, proposition for an alternate way to dry the hair – interview prompt (Hielscher
2010)

522

Conference Proceedings

Tom FISHER

Figure 3, detergent containers re-used as storage bins in a home workshop. (Source:
Karen Clifford)

Figure 4, PET drinks bottles re-used in a swimming buoy (source: Samuel Bernier)
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Abstract
This paper focuses on how interior decoration and taste was seen and taught in relation to
the vision of the ideal home in 1940s Sweden. Two phenomena that are focused on are
surveys of how people actually lived, and the attempts made to alter that way of living. The
activities of Svenska Slöjdföreningen (SSF, the Swedish Society of Industrial Design) is
used as a prism for discerning the discourse on domestic interior reform, and the study
consists of a close reading and analysis based on archival material and publications linked
to SSF. Part of the archival material consists of survey protocols and photograph, of
Swedish homes, from a survey into “dwelling habits” initiated by the Association of
Swedish Architects (SAR) and the SSF. In the late 1930s and early 1940s, these kinds of
surveys were made in order to analyse the standard of living, and the usage of homes and
furniture with the aim to find adequate ways of building better housing, of producing better
furniture, and of educating people to be more modern and enlightened consumers and
home-makers. Based on these findings, courses were given on how to furnish and decorate
the home. Through courses in how to furnish and decorate the home, the ideal home was to
become real. I mean that the concept of “taste” was almost as important as the concept of
“home” in the vision of what modern Swedish society should be like, but that manifesting
“good taste” in the home in the 1940s meant something more than merely creating an
aesthetically pleasing or beautiful interior. Taste was, above all, seen as an indicator of the
degree of modernity and social awareness of people.
Keywords: design history, interior design, taste, modernity, everyday life
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The Home in the Folkhem
The home – both as a metaphor and in its material form – was central to the ideological,
political and social project of turning Sweden into a modern welfare state. During the first
th
decades of the 20 century, Sweden had one of the lowest standards of housing in
Europe. In cities and towns, around a third of the inhabitants lived five or more persons in
small one- or two-room apartments. The housing question was pinpointed as one of the
most crucial social questions to find a answer to, since the situation in the overcrowded
homes was seen as potential growing grounds not only for disease and related social
problems – drunkenness, abuse – but also for societal unrest. As in many other
European countries, the practices and policies regarding housing issues, whether political
or philanthropic, were to a large extent formed in the contexts of hygiene and health
(Buckley, 2010, Thörn 1997).
Until the early 1930s, there had not really existed a state policy, or even political area, of
housing issues, but this was traditionally seen as a demand-and-supply question for the
private market, or for the local municipal governments, to solve. It was first in 1932 that a
cohesive state housing policy was established, which in turn was largely influenced by
the international modernist principles for city planning and architecture. The quest,
however, was not only for better housing, but for better homes. In the late 1920s, the
Social Democrats had proclaimed the intention to turn Sweden into a Folkhem − literally a
People’s Home − in which all citizens were to have equal rights and equal possibilities. If
society were to be turned in to a good home for everyone, it had to be reorganized in a
more democratic and modern way. Per Albin Hansson (1982), the Social Democrat prime
minister from 1932 to 1946, phrased it thus in his seminal Folkhem-speech:
The good home knows no privileged or neglected no favorites and no stepchildren. There,
the one does not look down on the other; there, no one tries to benefit at someone else’s
expense, the strong do not suppress or plunder the weak. In the good home, equality,
caring, cooperation and helpfulness prevail. Applied on the great people’s and citizens’
home, this would mean the tearing down of all social and economic barriers that now
separate the citizens in privileged and neglected, in rulers and dependents, in rich and
poor, propertied and impoverished, plunderers and plundered.
In Sweden, as in the other Nordic countries, the home and its everyday objects have held
a very central and symbolic place as carriers of meaning in public discourse. (Korvenmaa
2009, 83-120; Fallan 2007, 6-7) The centrality of the housing question in the sociopolitical agenda was a strongly contributing factor for establishing the home as one of the
th
most important arenas for, and concepts in, social and material reform in the mid-20
century. Specifically, the reform efforts concerned the domestic interior, and aimed at
promoting a new and modern way of using and decorating the home through advice
literature, educational efforts and legislation (Lees-Maffei 2007, Fallan 2007, Maguire &
Woodham 1997, Sarantola Weiss 1999, Attfield 1999, 2007). It is in light of this, that “the
interior decoration question” was formulated during the 1930s and 1940s Sweden – as
part of a discourse that touched on the causes and effects of modernisation, and that was
addressed on different levels.
The domestic interior – its objects, furnishing practices and its use – became an arena
where the vision of the ideal society should be mirrored in the ideal home, which should
be modern, tasteful and rational. (Sparke 2008, Betts 2004, Crowley & Reid 2002) This
focus on the ideal interior brought attention to the issues traditionally connected with the
home – housework, homemaking, child rearing and leisure time – and incorporated these
into the political agenda. In this way, the housing question became connected to the
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quest for home reform. It was seen as necessary that scientific methods and “social
engineering” be applied in order to change the everyday practices in the real Swedish
homes. (Hirdman 1989, 1994) Family relations, raising the children, how the housework
was managed and how to arrange the furniture all became part of the socio-political
agenda in order to turn Sweden into a Folkhem. (Hatje 1974, Karlsson 1993, Åker 1998).
In this context, educating people’s taste was seen as equally important as elevating the
material standard of living in society in general – the building of the People’s home would
not be complete unless it were furnished in a suitable way.

Home reform and the 1930 Stockholm exhibition
One of the central themes in the home reform attempts, as in design reform movements
from the mid-nineteenth century and onwards, was the idea that educational efforts were
needed in order to “heighten the level of taste” of the public in order to promote a certain
behaviour or a specific way of consumerism. (Romans 2005, 46-47) Many Swedish
th
artists, architects and intellectuals had since the late 19 century – inspired by
international aesthetic movements and theorists – argued that people needed better living
conditions not only materially but also aesthetically in order to create a good society. With
influences from the Arts- and Crafts movement as well as from a Swedish tradition,
design theorist and pedagogical reformist Ellen Key in 1897 advocated a utility-based
home decoration aesthetic of simplicity, based on an understanding of true needs and
good taste that would permit everyone to live a life permeated with beauty. In order to
achieve this, the industrial production of goods needed to be improved, as well as
peoples taste: “But unfortunately most people’s taste is undeveloped. And that is why
they satisfy their thirst for beauty – paradoxical though this may sound – in an ugly way.”
(Key 2008: 35) The good life was synonymous to the beautiful life, and good taste was
the key to reaching it. A person surrounded by beauty, it was thought, would become a
morally better person than one who lived a life dominated by filth and ugliness – be it
material or visual.
In Sweden, the leading organization that since the turn of the century had been actively
engaged in trying to “elevate the people’s taste” in the manner proposed by Ellen Key,
was Svenska Slöjdföreningen (SSF), the Swedish Association of Industrial Design. From
around 1910 and onwards, inspired by the Deutscher Werkbund, the SSF also actively
engaged in discussions on how to improve the housing situation in Sweden, through an
emphasis on reforming the interior decoration through promoting “more beautiful
everyday things”. (Paulsson 2008, Ivanov 2004)
The SSF arranged a number of exhibitions in order to spread good taste and make
propaganda for a better way of living and furnishing the home. As a genre, exhibitions
featuring ideal homes were used as a mediating fora for home reform and modern design
in many European countries. (Ryan 1997, Floré & de Kooning 2003) The perhaps most
th
influential exhibition arranged by the SSF during the 20 century, that also became
central to the formulation of the Swedish housing policy, was the Stockholm exhibition of
1930 which introduced modernism – or functionalism – in Sweden and Scandinavia.
(Rudberg 1999) With direct inspiration from the Le Corbusier exhibit of the Pavillon de
l’Ésprit Nouveau at the 1925 Paris exhibition, the focus in the exhibition was on the
section of dwellings and interiors. Throughout the exhibition, functionalist principles and
aesthetics in architecture, interiors, and design were promoted by the exhibition
management as the only possible solution to the housing problems in Sweden.
The architecture as well as the aesthetics presented at the Stockholm exhibition came to
set the standards for how the ideal modern Swedish home should be planned and
furnished. The ideal home was airy, with large windows to let the sunlight in, a balcony for
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getting fresh air, and with a room plan based on the functions it should fill. Cooking would
take place in a small but efficient laboratory style kitchen, and the meals should be eaten
in a small separate dining space. Hygiene should be handled in combined bathroom with
running hot and cold water, including a w.c. For leisure, there should be a comfortable an
unpretentious living room for the whole family to gather in. There should preferably be
separate bedrooms for adults and children, with separate and proper beds for each
member of the family. Different exhibitors at the Stockholm exhibition furnished homes
based on these principles, presenting the home as a comfortable place where the family
could meet, rest and relax, and not a representatively furnished place for receiving and
entertaining guests.

Living room by Karl Schultz at the Stockholm Exhibition 1930.
Source: Designarkiv.se, Svensk Form’s archive, SVF011544.

For the Stockholm exhibition visitors, meeting the whitewashed functionalist exteriors and
minimalist interiors with tubular steel furniture, modernist colour schemes and geometric
form language became a watershed moment. Functionalism was much debated both
during and after the exhibition, as a style and as ideology. The debate on functionalism
caused a big conflict in the SSF between ”traditionalists” and ”functionalists”. (Rudberg
1995, Pred 1995) In a response to the critique, the committee behind the 1930 exhibition
jointly wrote and published the book acceptera in 1931, which explained and argued the
principles of functionalism in relation to the big societal picture as well as to the everyday
issues of consumption and interior decoration (acceptera 2008).
The home, acceptera (2008, 233) states, cannot be furnished and decorated as it was in
rural Sweden but must be adapted to the modern day. This means using industrially
produced standardized one-piece furniture and objects together with heirlooms, rather
than suites of furniture copying historical styles. In acceptera (2008, 242), the idea is put
forward that taste actually has very little to do with interior decoration of the home –
instead, every choice of furniture or decoration should be based on needs: “If we furnish
our home with the things we really need, the selection will be an expression of the life in
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the home as we live it. In this way the personal home evolves naturally and authentically
– just as much if each item is also one in a series of humble, impersonal manufactured
pieces of furniture.”
Following the main principles of functionalism, then, taste is seen as an outcome of a
function- and need-based way of choosing objects and furniture for the home rather than
a starting point for making the distinction between different forms or styles: “Beauty can
be attained in many ways. But what is false and untrue is rarely beautiful in the long run,
even if it can dazzle for a moment. Beauty is not bound to a certain schema of form. It
depends on the way in which something is done.” (243) Following this line of thinking,
according to the functionalist principles, the understanding of modern production, modern
everyday life and modern society was the basis for a new understanding of beauty and
form. The assumption in acceptera is that this shift in understanding was imminent in the
1930s, and that it was only a matter of time before a standardized production of both
dwellings and everyday objects and furniture would have transformed the last remnants
of a pre-industrial taste into a taste for modern life.

Understanding everyday life
During the late 1930s and early 40s, great efforts were made to understand how people
actually used their homes. Since the housing policy built on the idea that the new, rational
and standardized dwellings should be based on actual needs of the average Swede, a
vast array of state commissions and inquires into the standards of housing and the
practices of everyday life were initiated. As parts of these different investigations, a
number of so called “surveys of dwelling habits” were undertaken by state departments,
housing organizations and also the SSF together with the National Association of
Swedish Architects (SAR). The motivations to make the surveys varied, as did the various
organizations’ aims with them. But uniting the surveys was the idea that it was imperative
to see how people lived in order to be able to improve both housing standards and
society in general. Did people at all care about housing issues and politics, and had their
standard of living and way of using their homes changed when they moved into modern
and rationally planned apartments compared to older dwellings? The functionalist idea
that a rational dwelling inspires a rational use of it needed to be verified, and scientific,
objective methods must be used in the work with not only discovering how a dwelling is
used, but also the reasons behind the usage. In the surveys, the methods used were the
ones used in the expanding discipline of sociology (Larsson 1998), with interviews,
questionnaires, and visual documentation – all based in a perceived objective and
scientific approach.
I have studied surveys made in 1937, 1942, 1943, 1944 and 1945, and the conclusions
reached by the investigators in these were more or less the same, regardless of the
background and context in which each survey was made: It was not enough to provide
good dwellings and sensible furniture and objects in order to raise the standard of living in
Sweden. People also seemed to need guidance and information on how to use their
homes in a rational way, as the investigations showed that a majority of the families’ living
conditions were either materially or aesthetically unsatisfactory – or both. I will in this
paper focus on the 1943 survey, called 100 families in 100 apartments (Larsson
1945:12), conducted by the National Association of Swedish Architects (SAR) and the
SSF as part of a larger Housing Investigation to establish norms and standards for the
construction of family dwellings (Johansson 1964).
In the 1943 SAR and SSF survey, interior architect and furniture designer Lena Larsson,
a member of SSF, made visits to one hundred apartments in Stockholm built after 1935 in
order to document the “living habits” and furnishings of families who had moved into
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apartments build according to modern(ist) principles. The dwellings were located in
different types of buildings, including “barnrikehus” – apartment buildings specifically for
low-income families with many children. The apartments were mainly 1-room (17 in total),
2-room (43) and 3-room (37) apartments with or without dinette, and only three larger, 4-5
room apartments. Larsson would interview the inhabitants about how they use the
different rooms and the furnishings, and make detailed descriptions of the furnishings,
schemes of furniture placement, and finally the whole apartment was photographed. It
turned out that in the majority of the homes, only small children slept in proper beds or
cots. Adults slept in convertible sofas, on mattresses on the floor and in different kinds of
foldable and hideable beds. Making the bed for the night was often a big procedure, with
moving furniture around, folding beds and sofas, getting mattresses, pillows and blankets
out from cupboards. And every morning everything was stowed away again, leaving
almost no trace of the sleeping places. A bedroom, and even a bed, was not generally
considered representative enough to let be seen in your home – it had to be camouflaged
somehow, so as to maintain a parlour-like respectability in the small apartment’s perhaps
only room (Cieraad 2005).

Suite furniture imitating historical styles was seen as the most inconvenient.
Source: Johansson, G. (1964), 165
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Where the lack of beds was seen mainly as a social problem, the suite furniture was
considered one of the main obstacles in modernizing the Swedish home, and in
consequence society in general. The suite furniture gave, the surveyors stated
(Johansson 1964, 153), the home an “impersonal, stereotype and conventional”
atmosphere. The newer suites of furniture of the 1930s, were, however, preferable to
older styles and also easier to use, according to the surveys. In most cases, though, the
big problem with suite furniture was that it was used to furnish a parlor – instead of the
living room desired by home reformers – by placing the pieces of furniture according to a
manner copied from bourgeois salons and dining rooms. The most common arrangement
of furniture, that appeared in one third of the living rooms in the survey, was to place the
dinner table in the middle of the room, with a sofa against a side wall and storage units
such as a sideboard or a dresser against the other walls. This arrangement of furniture
was deemed as not only space consuming, but also as the most “formal and
conventional” – as opposed to a “freer and more flexible arrangement” where the table
was placed at an angle to a wall.

The most common type of “unpractical, formal and conventional” furnishing, with the
dining room table in the middle of the living room.
Source: Johansson, G. (1964), 176
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Often, people did not use the nicely decorated parlor on an everyday basis, but kept it as
a “best room” for Sunday meals and special occasions. Instead, the families spent most
of their time in the kitchen or dining space – cooking, eating, reading, working and
sleeping. The most common dwellings in the survey, were two-room apartments This way
of not using a large part of the dwelling for the everyday life needs rhymed poorly with the
notion of the “everyday room” that was supposed to be the gathering place for the
modern family. This phenomenon was in the SAR & SSF survey named “voluntary
overcrowding”. This term was used to describe the living conditions of families that had
moved into modern apartments, but who continued to furnish them in a traditional
manner. As the fundamental idea of functionalism was that form necessarily must follow
function, many functionalists had thought that people automatically would start furnishing
and living in a modern way once they moved into modern apartments. The surveys
showed quite the opposite. Even in modern apartments, old furnishing styles lived on and
the suite furniture was the most common. Also, even if there was enough space for both
living room and bedroom, people continued to furnish the largest room of the apartment
as an old fashioned parlor, and the other rooms as dining room or “smoking room”. The
parlor was seldom used in the daytime or during weekdays, except maybe in some cases
for sleeping. Instead, the family often spent most of their time either in the kitchen or, if
they had it, in the small dining space next to the kitchen. Thus, even though a family
could seem to have a spacious apartment if one looked at square meters or rooms per
person, the actual usage of the home was such that its inhabitants lived as if in a smaller
apartment.

Family 1, an electrician and a seamstress (no children) living in a one-room apartment
with dinette, are taken as example of “voluntary overcrowding” and a conventional and
traditional decorating style.
Source: Johansson, G. (1964), 102-103

It was, however, underlined that sometimes these seemingly irrational dwelling habits
could be caused by a poorly planned apartment – and thus have a kind or rational
motivation – while other “irrational ways of using the dwelling are matters of routine
without any rational motivation, often social relicts from outdated forms of living.”
(Johansson 1943:8, 114) A central part of the investigations into the dwelling habits came
to be the distinguishing between tolerable “bad habits” and the kind of “irrational habits”
that had to be obliterated through education and propaganda:
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Many a priori definitions of poor dwelling habits are often based on insufficient familiarity
with the objective and human factors which decide the use of a dwelling. The views and
experiences of the dwellers themselves are seldom sought or taken into consideration. This
does not suggest that the present pattern of dwelling habits should be accepted, and let it
go at that. In fact, it behooves us to distinguish between habits that are clearly detrimental
from functional, hygienic or psychological points of view – even if the dwellers are
themselves unaware of their import – and those which a closer study can prove to be
objectively justified. The former category should be counteracted, the latter should be duly
considered when laying out the dwellings. (Johansson 1964, 33)
Even though the SAR and SSF survey emphasizes that the furnishing of a home must be
functional in order to create a sound environment for everyday life, aesthetic judgments
were made as well. Taste was commented as well as function, and in some cases the
“tastelessness” of an interior could sometimes seem more important to come to terms
with than the impracticality of the furnishing:
If we nevertheless say that in many cases type of furniture (sic) has dire consequences for
the living-room picture, this (in respect of the modern suites) derives less from their
functional composition than from their esthetic form. With their fine woods and polished
surfaces, these pieces help to create a show-room which, though serving some daily
function in almost all cases, aims more to impress than to function. (Johansson 1964, 185)
The type of furniture was seen to be “decisive for furnishing to an extraordinary degree”
which in turn had “calamitous consequences in some cases, especially for the poorer
large families. Their old-fashioned dining furniture is not only unnecessarily heavy and
bulky, but has also given rise to a furnishing system which in these overcrowded
dwellings has little to do with the real functions of a living room” (Johansson 1964, 185).
However, even in a home where the furnishing was practical, the aesthetic judgment
could be negative. One of the apartments, furnished with suite furniture, was described
as “a blue collar home with pretty sound and correct principles concerning furnishing. The
taste, though, still undeveloped and fumbling.” (AmA, SAR&SSF vol 79:6)
An idea underlying the comments was that taste and furnishing should not only reflect the
families’ practical everyday needs. There should also exist a correspondence between
the degree of modernity, the awareness of social and political issues, and the level of
taste. In one family, for example, both the wife and the husband were engaged in adult
education classes on their spare time, they often borrowed books at the library, and were
well aware of current social issues. But, says Larsson, they have not succeeded in
furnishing their home in a way that corresponds to their in all other respects modern life
style:
Funny with this family, that in certain respects has proven so susceptible to new and
rational actions, but that in other cases is totally shackled to conventional ways of thinking.
One is surprised to not find simple, inexpensive, standard furniture instead of this gaudy
and impractical suite furniture.(AmA, SAR&SSF vol 79:9)
In the surveys, education in matters of interior decoration is seen as imperative. But in
arguing that some kind of education in interior decoration was necessary, less explicit
emphasis than earlier was made on taste. Instead, the arguments used were more
rationally based. As Lena Larsson, one of the surveyors stated in an article on the SSF
survey:
Everyone must learn to use the dwelling. The understanding must therefore penetrate the
public consciousness, that the way of living is not in the first hand an aesthetic, but a
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practical question. Knowledge of the own, real needs and how they in the best manner are
fulfilled is necessary in order to turn bad habits into good habits. (Larsson 1945, 13)

Teaching taste
The results of the surveys came to provide arguments that legitimized and made possible
the incorporation of the “interior question”, and of the abstract concepts of taste, in
government policy. The ideas on rational interior decoration and the efforts to “elevate
taste” through education and propaganda came to unite organizations and persons of
different ideological and political views, and thereby established “everyday aesthetics” as
a matter of social and political concern.(Göransdotter 1999)
A low standard of living, which during the early 20th century above all was seen as a
moral and hygienic problem, now more and more was defined as something that
hindered the individual from evolving into a modern and democratic citizen. It was
strongly accentuated that the planning and the furnishing of the home was not only a
problem that affected the working class, but also the more well off middle class families,
since furnishing and interior decoration could render even a spacious dwelling impractical
and cramped. Home reform during the1940s therefore aimed at changing the lifestyles
not only of the “lower” classes, but also of the middle and higher classes.
In December of 1943, representatives of popular national movements were invited by the
SSF to a conference. The aim for the SSF was to involve all of the national movements
such as the temperance movement, educational associations, women’s organizations,
youth movements, unions and the consumer cooperation in the practice of teaching taste
and interior decoration. At this conference, the support from these organizations for the
SSF was total. It was decided that a committee, headed by the SSF, should be formed to
work with the practical arrangements of how to teach “dwelling knowledge”. (SSA,
F100:1, 619/a)
The “Dwelling Committee” Bo-kommittén was formed in 1944. The SSF was the
organizational center, and the funding of the committee’s work was given in equal
amounts both from the Swedish Trade Union Confederation, LO, and from the federation
of Swedish industries, Industriförbundet. Representatives from different national
movements took place in the committee, and united their efforts to educate people in
matters of taste and everyday practices under the motto “Better homes – better society”.
After two years, the financial support from the unions and industrial leadership ceased,
but there were still representatives from them on the committee. Eventually, in 1946, the
committee was transformed into the SSF:s Study Department. But the work initiated by
the Dwelling committee in the first couple of years set the standards for how the teaching
of taste and “dwelling knowledge” was to be done during the whole 40s and 50s. The
main technique for propaganda until then had been exhibitions. Now a new educational
form was tried: the study circle.

Study circles and courses in Interior decoration
and ”Dwelling knowledge”
The first study circle was held in the town Gustavsberg, in cooperation with the porcelain
factory Gustafsberg not far from Stockholm, in 1944 with SSF’s Lena Larsson as one of
the circle leaders. Following the model of the Gustafsberg study circle, the Dwelling
committee started to arrange adult education classes and courses in interior decoration
and “dwelling knowledge” all over Sweden. The way it worked was that a course was
“ordered” from the SSF, often by a company for its employees, or by an educational
association. Part of the costs for the course were covered by state funding, the rest by
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the company or association that ordered the course, and the salary for teachers and
study material was paid by the SSF. Over ten years, from 1944 to 1954, more than 300
courses in interior decoration were held all over Sweden with the participation of the SSF.
Both employers and employees, participants and press were enthusiastic, and interior
decoration actually seemed to have become the “popular national movement” that had
been the aim of the SSF and the Dwelling committee.

“That’s the way we want it”. Broschure about the first study circle in “dwelling
knowledge” in Gustafsberg 1944.

A study circle would consist of 15 to 30 people, both men and women, some married
couples and some single. The participants gathered once or twice a week, during six to
eight weeks, for introductory lectures by circle leaders from the SSF. After the lecture
there would be discussions and exercises so that the students could analyze and
practically exercise the theme for the evening. Keeping a democratic and participatory
study form throughout the course was central to the pedagogical foundation of the study
circle, which was also expressed by the chair of the Gustafsberg study circle, Mrs. Alice
Pettersson (Så ska vi ha’t 1946, 31): “We are thankful to our leaders from Svenska
Slöjdföreningen, who have come to us not as teachers but as good comrades with
empathy for our problems while generously sharing their expertise”.

Study circle participants in Gustavsberg examining the “correct contruction” of tables
and chairs in a department store.
Source: Så ska vi ha’t (1946), 16.
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At the end of the whole course, the study group would arrange a public exhibition of one
or more apartments that they themselves furnished and decorated. Making posters,
catalogues and press releases would be administrated by the SSF, as would the
transport of adequate furniture from Stockholm stores since furniture shops in the
countryside seldom had anything but suite furniture in stock. If one looks at the themes
covered in the courses, it is obvious that a modernist aesthetic is being taught. But it is
also obvious that the foundation of a modern good taste must encompass more than just
aesthetics. One cannot begin to understand the principles of beauty and form unless one
has understood the principles of function, production methods and materials. And more
importantly, only when one understands the mechanisms and foundations of modern
society, one can understand what a modern life means and how to furnish ones home
accordingly. Issues on how to judge beauty and exercise taste was also raised when
looking at how to choose decorative objects for the home, and was in the Gustafsberg
brochure (Så ska vi ha’t, 18) described as “a crusade against unnecessary ugliness”. The
objects that could do most harm, tastewise, to a home were badly chosen pictures,
vases, cushions, tablecloths etcetera. In all areas covered in the courses, there were
always rational, function based arguments used to legitimize the taste being taught. But
when it came to these details, to the little decorative things every home has, it was more
difficult for the home reformers to explain what was tasteful and what not by using
arguments based on rationality and function. And even though function based arguments
were sought, physical and emotional sensations often had to be invoked in descriptions
of objects to make the point clear.

“Ugly knick-knacks” and “Experiment in compositions of flowers and vases” in the
“Crusade against unnecessary ugliness” at the Gustafsberg study circle in 1944.
Source: Så ska vi ha’t (1946), 20.

The central message was that you needed to be completely aware of your everyday
needs in order to understand what type of furniture you needed. Suite furniture, bought in
groups, was therefore not adequate at all since it was too inflexible. Modern serially
produced furniture was shown, on slides, and often the study groups would take trips to
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nearby furniture stores to learn how to examine and evaluate different types of materials
and forms. Using room plans and cutout furniture – and from the later 1940s 3dimensional model furniture – the students were also to furnish the same house for
different types of families, with and without children, with different incomes and specified
hobbies and interests. The modern standard furniture was deemed better than suite
furniture. But more important than how the furniture looked was how it was placed. Even
modern furniture could, if it were placed in a traditional way, turn a living room into a
parlor. Likewise, suite furniture could be placed in a modern way, according to needs,
functions and room plans, with the result that the room would indeed turn into a living
room – though maybe not the most tasteful kind. Here, the courses drew on the findings
from the dwelling surveys, and promoted not only a certain type of furniture, but mainly a
new way of thinking around the placement of the furniture.
One of the explanations to how this educational project could be realized is that
functionalism, with its socio-aesthetic, scientific and democratic ideals already in the
1930s had harmonized well with the Social Democratic ideas of building the People’s
Home. Furthermore, the ideas on home reform and education to good taste could be
integrated in different aspects of state social policy, thereby legitimizing the efforts to alter
people’s understanding of beauty, comfort and of home life in general. Different groups
engaged in taste education and home reform of course had partly different motives for
supporting the SSF courses and other measures taken to “elevate taste”, but all of them
could unite around the idea of education in interior decoration as a means to build a
better society. Also within the worker’s movement, the views on education and bildung as
fundamental for raising awareness of social issues and exercising a conscientious
citizenship (Ambjörnsson 1988) contributed to the broad consensus on the relevance of
educating and refining taste – whether in literature or in interior decoration. (Sundberg
2003)
In the courses, theory and practice were combined in order to teach the art of distinction,
or judgements of taste. But if you see this discourse of taste as a code, or a language, to
be learnt, the teaching of taste and interior decoration focused the grammar of taste
rather than the vocabulary of taste. In the documents I have studied, something that
continues to be repeated is the message that overall comfort, coziness and tastefulness
in the home depends more on how the furnishings are arranged than on how beautiful or
ugly each individual object is. What was important to learn were the methods, the
principles, of modern living, rather than necessarily choosing the appropriate invidual
objects. As Gregor Paulsson (1944:4), the director of the SSF said in when the Dwelling
committee was formed in 1944:
It is a – unfortunately much too frequent – misunderstanding that the problem that interior
decoration addresses is to answer the question if green is more beautiful than red in a
certain context, or the opposite, and trifles of the like. The interior decoration problem is
instead, in the first case, a matter of practicality and quality, of a correct way of life and of
our homes’ adherence to this [way of life].
Taste was still, however, considered an important faculty in “everyday aestetics”, but the
view of what “good taste” was, how it should be spread and what it signified changed
gradually. As I see it, taste increasingly became something that had to do with
knowledge, with enlightenment and equality. Good taste can be learnt, but not in isolation
from other types of knowledge. In order to understand and exercise good taste, one had
to understand – and participate in – modern society as a whole. But above all, taste in
relation to the home in the 1940s was perceived to be an indicator of social awareness
and the degree of adaptation to a modern way of life. In this respect, taste is definitely
based on knowledge and education.
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Many of the people involved in the dwelling committee and in the courses were very well
known architects, critics, interior designers, politicians and educators. It is interesting to
note that the support for this big educational project came from both industrialists and
workers, from the political left centre and right, and from all kinds of national movements
and organizations. In writing the history of the Swedish welfare state, social engineering
of the home and of what is considered peoples private domain, has been interpreted as a
social democratic project of control over the individual. But in looking at this consensus in
the efforts to educate people in matters of taste and the home, I find it difficult to talk of
taste education as a one sided socialist project in Sweden (Rampell 2002, Hirdman
1989). It is, undoubtedly, a modernist project, and from one point of view also an elitist
project, since the manner of interior decoration and the taste that was taught was that
which was considered “right” and “good” by a small group of influential intellectuals. The
faculty of taste was based upon the ability to distinguish the good from the bad, the
beautiful from the ugly, the true from the false. And even if the definitions of taste
changed in the 40s and 50s, the faculty of distinction was still seen as important in the
circles around the SSF:
There is, however, a line between what is true and untrue, between what is right and
wrong, between what is ugly and beautiful. It can be difficult to decide exactly where this
line is drawn, but if we do not admit to its existence, we could just as well shut down all
education [in interior decoration], and then it is also pointless that we gather to hold this
kind of discussion. (Lundberg 1957)
After the mid-1950s, the demand for the courses started to fade. Also, the SSF did not
have the capacity or the economic means to continue the intense educational enterprise.
Instead, the SSF developed and rented or sold study material to other organizations or
groups. By the end of the 1950s, dwelling knowledge and interior decoration had become
a fairly large part of the Home economics/Domestic science education in schools and
seminars. Most of the material used in this education also came from the SSF courses.
So by then, the practice of reforming the home had found its way into state policy as well
as the educational system.
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Abstract
The global business world has shed a bright light on cultural differences and generated
extensive examination of values and behaviors around the world. Yet despite obvious
differences in the design and utilization of office environments, little attention has been
given to the implications of culture on space design.
Multinational companies, unaware of the cultural ramifications of culture-specific design,
often transplant workplace layouts from their home locations to other countries around the
world, with little thought to local culture, climate and employees’ needs and expectations.
The results can be workplaces that are unappealing, dysfunctional and stressful.
What are the key trends in workplace behaviors and design in different countries and
cultures, and can companies leverage this knowledge to design effective work
environments? How can workplaces be glocal: reflecting the best of both the global
organization and local culture? Can space help reconcile cultural differences?
To address these issues, the Office Code project investigated the factors that influence the
design of workplaces in different countries and cultures. An international team of business
leaders, work process experts, and researchers in eleven countries in Asia, Europe, and
North America worked to understand typical workspaces and work cultures in those
countries, and the implications of culture for workspace design.
The goal of the study was not simply to establish an understanding of cultural similarities
and differences, but to provide actionable principles that help create culturally appropriate
workplaces. This paper describes how we translated cultural insights about work
behaviors, values and use of space into workplace design principles. The resulting
framework provides the basis for understanding and creating culturally attuned work
environments in a global business world.

Keywords: workplace, culture, values, innovation
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Of Context and Cultures
The global business world means more opportunity and competition, more uncertainty,
and the need for faster decision making and implementation. As a result, companies have
embraced best-shoring, seeking geographic locations that offer the greatest competitive
edge. Thus, understanding differences in cultural values and behaviors becomes a
strategic asset that can influence the success or failure of organizational initiatives. The
situation is not a new one, but little attention has been paid to cultural differences and
their implications for workplaces, despite visible differences in their design and utilization.
Defining the workplace, however, is a touchy endeavor, revealing complex attitudes
about sense of self and what work really is (Barros, Lathrop, and Simoneaux 2006). Such
attitudes are strongly influenced by cultural values and behaviors that make up the
corporate culture. Yet a clear understanding of the nuances of culture and the workplaces
is missing in business. “Culture is more often a source of conflict than of synergy. Cultural
differences are a nuisance at best and often a disaster." (Hofstede, 1980)

Beginning to stir the pot
Steelcase’s WorkSpace Futures research division set out to understand workplace
variations between countries and the influence of national culture on the design, use and
attribution of space. Our explorations employed both quantitative and qualitative sources,
including observations, workshops, interviews, articles, statistics and reports, between
2006 and 2011. We used this information to generate insights on the connections
between space and culture in eleven countries (China, France, Germany, India, Italy,
Morocco, the Netherlands, the United Kingdom, Spain, Russia, and the United States),
and to differentiate their typical workspaces and work cultures.
Cultural information for each country was structured according to five dimensions based
on the framework of national cultural differences developed by Dutch social scientist
Geert Hofstede (Hofstede, 1980 & 1997). Hofstede explained a wide range of social
phenomena with his framework, but the spatial dimension was notably absent. This led
the research team to tease out the relationships between culture and space. By
comparing country cultural profiles with typical office space trends, we created country
profiles of the work climate and work rituals, a spatial profile with the general traits of
office space in each country, a cultural profile that reveals the country’s rankings on the
five dimensions of Hofstede (regional differences are averaged out) and an analysis of
the relationship between space and culture (Steelcase WorkSpace Futures, 2008).
The cultural profiles of six European countries were published in Office Code (Steelcase
WorkSpace Futures, 2008) and generated predictable questions: How can this
knowledge be leveraged to design effective work environments that reflect both the global
organization and local characteristics (glocal)? How can we package this information to
enable designers and businesses to create better workplaces? Can space help reconcile
cultural differences?
Designing space for culture sometimes means that business issues are neglected.
Workplace design, however should never occur in a vacuum, since fundamentals such as
space allocation and aesthetics, must correlate with the strategic issues facing the
organization. These issues change over time, so the challenge is to develop a process for
designing workplaces that addresses ongoing and emerging business trends in culturally
appropriate ways.
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We have developed a pilot for our process, which will soon be tested on a cross-cultural
problem in a real organization. In this paper we expose this process and its rationale to
the larger design community and ask for input for further development.

Connecting the Dots to the Corporate World
No matter a company's industry, size or location, a variety of forces –economic,
environmental, demographic and technological– constantly challenge the organization to
adapt in order to survive and thrive. How the organization deals with these forces often
depends on where the company is located and its cultural preferences. Understanding
this cultural perspective, or filters, is key.
For example, in our original research (Steelcase WorkSpace Futures 2008), when looking
at the growing trend of distributed work, certain cultures were better able than others to
integrate this change in business practice. By acknowledging that cultural values, rituals
and behaviors influence people’s responses to a trend, we could explore the impact of
culture on business trends and study more adequate solutions – see Figure 1.
cultural
filter
solution
X

cultural
filter

global
trend

cultural
filter

solution
Y

cultural
filter

solution
Z

cultural
filter

Figure 1
Thinking Rationale 1 - Connecting Trends to Culture

Of global trends and central issues
The global economy is more integrated than ever before. Goods, services and labor
move across borders easily. Every company is to some degree connected to another
country: through suppliers, clients, office locations, and of course, competitors. The global
marketplace offers lower cost options and puts pressure on cost structures, challenges
product development to adapt to new markets, and insists that employees work across
time zones, with and for people from other cultures with different behaviors and
expectations.
To define the relevant trends impacting organizations, we relied on specialists using the
expert opinion technique (Rauterberg 2012). First, a list of trends was compiled from a
variety of secondary sources (McKinsey 2007, 2008, 2009, 2011; ARUP 2009; Innovaro
2010 & 2011; trendwatching.com 2010 & 2011); we then clustered similar items together,
generating a shorter list of distinct, though overlapping trends. This new list was
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1

submitted to a group of experts to select the trends ranked by business leaders as their
most pressing concerns. Nine trends emerged: innovation, speed, technology evolution,
mobility and connectedness, well-being, diverse demographics, experience economy,
2
lean, and sustainability (Table 1) . This is not all-encompassing or finite; as noted earlier,
trends are always changing.
Table 1
Top Trends

Trend

Description

Innovation

Innovation is essential for an organization to grow. In a complex
world, innovation is not the job of a lone creative mind, but of a
team of people dispersed across geographies and time zones.

Speed

As the pace of change increases, it drives companies to become
faster, more flexible and responsive. But agility isn’t simply turning
corners faster, it’s about having a better view of what's ahead in
order to anticipate and prepare for change.

Technology
Evolution

The digital revolution has raised expectations. Workers want all
technology, personal and professional, to be intuitive, interactive,
and immediate, even to operate within the same system or device.

Mobility &
Connectedness

People increasingly operate whenever and wherever work can be
accomplished. Trends driving this change include wireless
technology, the shift to a service-based economy, the recent
economic downturn, and evolving family roles.

Well-being

Beyond ergonomics, this is a holistic approach to mental, physical,
and emotional well-being, and employees’ desire for work
experiences and environments that support it.

Diverse
Demographics

In a globalized world, companies are engaging an increasingly
diverse workforce and working to integrate generations, cultures,
and geographies while accommodating diverse values.

Experience
Economy

Material objects are increasingly viewed as commodities and
people are seeking more personalized experiences. Similarly,
workers expect more from their workplace. This in turn affects how
companies attract, retain, and engage the best talent.

Lean

Companies are increasingly using systems thinking to identify and
eliminate waste across the organization, including applying
process design principles to creative work.

Sustainability

Environmental issues are now mainstream, and for some
consumers a key purchasing factor. Companies are responding by
becoming “greener” in actual practice, or at least in image.

1

A group of sixteen consultants, who collectively have been exposed to hundreds of organizations in various
geographical locations, studied and refined the initially defined list of trends that serves as the base for this
study.
2
It is important to stress that “globalization” or “global economy” is not considered a trend for this work for it is
one of the essential pillars that gives meaning to this research.
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Though other trends could arguably be considered, these nine trends distill the top
concerns in the corporate world. Before we explain how they connect business, culture
and design, we need to explain how we defined culture.

Of cultural frameworks
Differing well-respected cultural frameworks exist. Choosing one was important for this
research as it would shape our perspective on the data. After studying several wellknown frameworks (Triandis, 1994; Hall, 1997; Inglehart, 2000; Schwartz, 1999, 2008;
Trompenaars 1998), we chose Hofstede (1997), whose model integrates elements of the
others in five dimensions (power distance, individualism versus collectivism, masculinity
versus femininity, uncertainty avoidance, and long-term versus short-term orientation).
We recognized that Hofstede has detractors, for example Dorfman and Howell (1988),
Lindell and Arvonen (1996), Redpath (1997) and Smith (1998), who do not agree that
culture can be treated as an homogeneous whole. Søndergaard (1994) questions the
outcomes of his research being based on one company as well as the lack of a political
filter when considering the timing of data collection, while DiMaggio (1997) and
McSweeney (2002) think the concept of a national culture is a flaw in itself. Finally, Fang
(2003) doesn’t agree with the Confucian dynamism of the 5th dimension, and Jacob
(2005) claims that Hofstede’s contributions are outdated.
Despite these arguments, we believe Hofstede is the most complete and thorough
research-based cultural framework extant. It has been widely applied and studied in
business contexts and has the added advantage of placing numerous countries on
specific cultural dimensions. As Jones (2007) concludes, although not all of Hofstede's
model stands up to public inquiry, the majority of his work has stood the test of time.
Understanding how each of Hofstede’s dimensions (1980) plays in select countries
provided a solid foundation on which to organize our data and to make comparisons.
We did not view the Hofstede framework as the incontestable truth about a country’s
culture. Rather, it served as a guideline to examine societal and workplace topics in a
coherent and organized fashion, and allowed us to examine geographically diverse
workplaces in comparable ways. We embraced the contradictions inherent in the model,
believing they add richness to the process by highlighting some of the biases contained in
the original framework.
During the second part of the Office Code research, we revisited alternative cultural
frameworks, and choose the work of Edward T. Hall (1959, 1966, 1975, and 1976) to
enrich the process. His investigations on culture brought to us proxemics, the study of the
use of space, and other cultural insights, such as nonverbal communication and
approaches to time. Hall’s notion of high versus low context cultures (see Table 2)
describes distinct approaches to communication and elucidates the powerful effect that
cultural conventions have on communication, including its unstated rules and styles.
These conventions show that speaking the same language is never enough: in order to
communicate, people need to share the same implicit rules of interaction.
With that addition, the six cultural dimensions from Hofstede (1980) and Hall (1975) that
form the fabric of the Office Code research are Power Distance (PDI), Individualism &
Collectivism (IDV), Masculinity & Femininity (MAS), Uncertainty Avoidance (UAI), Longterm & Short-term Orientation (LTO), and High Context & Low Context (HCC); as
summarized in Table 2.
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Table 2
The six cultural dimensions of Office Code

Dimension

Meaning

Power Distance
(PDI)

The amount of social inequality in the form of hierarchical distance
and the distribution of power (authority to make decisions, allocate
resources), from high to low. A measure of how much employees
participate in decision-making and take initiative.

Individualism &
Collectivism
(IDV)

The relationship between the individual and the group, ranging from
independent (individual) to interdependent (collectivist). Differences
are manifested by employee tendencies to either engage in
activities together or independently, and to structure the work day to
respect social and time engagements.

Masculinity &
Femininity
(MAS)

Roles of men and women in society, with an emphasis on
achievement & competition (masculine values) or cooperation &
harmony (feminine values). Feminine work practices tend to function
by involving others and making sure others' views and needs are
respected. Masculine environments favor men's careers as stronger
arguments and harder work wins.

Uncertainty
Avoidance
(UAI)

Tolerance for uncertainty and ambiguity, and procedures for dealing
with the unknown. Also related to the control of aggression and the
expression of emotions. Higher levels of uncertainty avoidance
translate into more detailed processes and micromanagement of
operations. Uncertainty-tolerant workplaces put more emphasis on
the bigger picture and handle challenges as they come.

Long-term &
Short-term
Orientation
(LTO)

Grounded in Confucian values, an orientation to either the present
and enjoyment (short-term), or the future and perseverance (longterm). Short-term orientation may lead to a focus on fast returns
and avoiding heavy investments; long-term orientation puts more
emphasis on investments, future revenues and company longevity.

High Context &
Low Context
(HCC)

How much explanation is expected in order to communicate, based
on assumptions of familiarity and shared culture. High context
requires understanding unspoken rules of engagement; indirect,
implicit communication is essential. In low context cultures, a direct
and explicit approach is key to cooperation between independent
individuals. High context workplaces depend on preserving
relationships, and thus more subtle messages. Low context
workplaces put a premium on truth and honesty, and expect
employees to be straightforward and to accept criticism.

These six dimensions cover a wide range of individual emotional triggers, value
motivators and interaction styles, and are mapped by country culture in Figure 2.
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Figure 2
The 6 Office Code Dimensions – measuring Hofstede & Hall cultural dimensions in different countries

Next, we examined how business, culture and workspace are interrelated, and crack the
code for creating appropriate design solutions.

Using Design Thinking to Think about Design
Whenever a complex problem arises, the process of design thinking –a method of
thinking creatively and intuitively, though systemically and rationally– has proven to be a
great tool that can be applied to any field (Martin 2010, Brown 2009). From the first
3
thinkers of design theory and methods to the complex problem thinkers and innovation
4
5
gurus , to the most current design thinkers , design thinking is held to be valuable guide
for prototyping activities which could help us better understand the context of culture in
people’s lives, and generate new insights and solutions.
One powerful tool of design thinking is deconstructing a problem to better understand its
parts, and then reconstructing those parts in different ways. With this is mind, we looked
for ways to reduce the complexity of detailed country information into common
characteristics and structures. Our goal was to examine the various challenges
organizations face and define culturally appropriate ways to respond to them.
Prior research showed clear and proven links between global trends and organizational
issues on one hand, and behavior and spatial solutions on the other (Schumpeter 1939
and 1942; Abernathy 1985; Hall 1975 and 1990; Bijker 1997; Redpath, 1997; Bartlett. and
Goshal 1999; Knight and Cavusgil, 2004; Drori, Meyer and Hwang 2006; Barros, 2003
and 2006; Steelcase, 2008). However, the six cultural dimensions created so much
complexity and did not allow for establishing the necessary links to behavioral patterns,
let alone space principles, as figure 3 illustrates.
3

Precursors of design thinking and methods that drove the thinking behind this research are Asimow (1962),
Alexander (1964), Archer (1965), Jones (1970, 1977), Schön (1983, 1987), Cross (1984, 2006, 2007).
Designers who looked into complexity and the process of sustainable innovation that influenced our thinking
are Simon (1969), Webber (1969), Rittel (1973, 1984), Abernathy & Clark (1985), Nonaka & Takeuchi (1995).
5
Thinkers that defined boundaries for “design thinking” as applied to this paper are Rowe (1987), Leonard &
Straus (1997), Florida (2002), Pink (2006), Martin (2007, 2008), Gladwell (2008), Brown (2009), Patnaik (2009),
Lockwood (2009), Ambrose & Harris (2010).
4
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Figure 3
Thinking Rationale 2 – From Global Trends to Local Solutions

We believed design thinking methodologies –here we used the three stages of
6
knowledge funnel described by Martin (2007, 2008) –to design a cultural algorithm that
allows for designing for different cultures. To identify potential problems with our thinking
framework, we used a combination of heuristic evaluation (Nielsen & Molich 1990,
Nielsen 1994) and expert opinion (Rauterberg 2012). To organize the research, we used
7
the proof model for innovation through design as suggested by Barros (2003) (Figure 4).

Figure 4
The proof model by Barros (2003)

6

The three stages of knowledge funnel are mystery, heuristic and algorithm. Mystery refers to the uncertainty of
the unknown, the stage of exploration. Heuristic implies knowing enough about a subject to infer initial
conclusions, provide intuitive judgment, or apply common sense to narrow the area of inquiry so it can be
managed and meaning attributed. Algorithm, the closest equivalent to a formula, that enables easier application
and replication. It is important to note that as one moves down the funnel, efficiencies are created at the cost of
necessarily leaving things out (Martin 2009, 2010).
7
The innovation through design roadmap involves, firstly, being able to document, analyze, codify, systematize
and report from both inside and outside the experience; and secondly, to extrapolate from a generalization that
has validity and significance for design. It includes four interconnected phases: “1) proof of concept to
understand whether the overall ideas and propositions are valid and if the emergent innovation will hold true
when put into practice; 2) proof of content is accomplished through practicing the use of tools and methods,
while iterative learning allows for enhancements, detection of gaps in the innovation and uncovers the need for
development of new supportive tools; 3) proof of process to establish if the innovation is stable enough to be
practiced repeatedly - a last step before moving the innovation to market; and 4) proof of product is about
prototyping the innovation as close to reality as possible to collect data to support decision making on the
business viability of the innovation and its potential applicability in the context of use. (Barros, 2003)
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Simplicity at the far end of complexity
Besides comparing cultures with his five dimensions, Hofstede (1997) studied the
interrelationships between the dimensions. He established that out of the six possible
combinations of the four original dimensions (long- versus short-term orientation was not
considered), three cases of binary relationships were particularly relevant in explaining
cultural patterns (Figure 5):
•
•
•

uncertainty avoidance (UAI) and power distance (PDI)
uncertainty avoidance (UAI) and masculinity & femininity (MAS)
power distance (PDI) and individualism & collectivism (IDV)

He created three matrices by opposing two dimensions and plotted the countries in each
quadrant. These matrices brought additional perspective to the analysis by suggesting 12
different scenarios of intercultural relationships. Each matrix also displayed specific
geographical clusters (called “maps of the world” by Hofstede, 1997) and gave us the
opportunity to observe larger patterns, which in turn informed the design of space
solutions.
For example, the UAI-MAS matrix provides a deeper understanding of motivation
patterns in a given culture (Hofstede, 1980). The UAI axis opposes motivation by success
to motivation by security, while the MAS axis opposes ego needs to affiliation needs
(Hofstede, 1980). Several clusters are readily identified, such as an Anglo cluster with
the UK, Ireland, US, Canada, Australia and former colonies (India, Philippines, Hong
Kong) plotted in the weak UAI-high MAS quadrant. This is indicative of a natural
orientation to masculine risk-taking. Another cluster including France, Spain, Portugal,
Brazil and other Latin and Asian cultures is plotted in the strong UAI-low MAS quadrant.
These countries share a common preference for motivation through security and
belonging.
The matrix approach inspired our thinking on how to develop design principles to direct
culturally-appropriate workplaces and to guide an organization’s ability to address
underlying business trends. Combining pairs of dimensions created larger patterns and
became a fundamental part of our process of designing for cultures. For each trend or its
related issues, we can see how the intersection of two cultural dimensions will impact the
response to a given business issue in a specific cultural context.
The matrices also helped uncover patterns in cultures applicable to multiple countries
sharing the same location in the quadrants. Testing this hypothesis, we could confirm the
link between trends and organizational issues. We then began to look for different ways
to solve these issues in different cultures. For example, “speed” translated into the
organizational issue of “being fast and flexible.” What that means depends upon the
nature of each quadrant. In the Anglo cluster in the UAI-MAS matrix, the solution for
being fast and flexible could involve promoting higher competition as a motivator, while
cultures in the strong UAI-low MAS quadrant might consider longer-terms benefits as
rewards for implementing lean principles.
For each trend or its related issues, we’ll demonstrate how the intersection of two cultural
dimensions will translate into principles and spatial applications that connect to broader
business issues. There are exceptions, but the graphs help establish a pattern in cultures
that drive the definition of principles and attributes of culturally appropriate space design.
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Figure 5
Examples of Hofstede’s "maps of the world" (Hofstede, 1997)
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Borrowing from Hofstede and bringing Hall to the mix
We used two of Hofstede’s matrices and another matrix combining Hofstede (1997) and
Hall (1975) to define three major characteristics of intercultural relationships relevant to
space design: how organizations function (PDI and IDV), which emotions and motivations
are expressed (UAI and MAS), and how people and teams interact (LTO and HCC) – see
Figure 6.

Figure 6
The 3 Matrices for Sense Making

Matrix 1: PDI versus IDV. Hofstede found that most countries that are high power
distance also tend to be collectivist: people who are dependent on in-groups are also
usually dependent on power figures. Most extended families have patriarchal structures
with the head of the family exercising strong moral authority. In cultures in which people
are relatively independent from in-groups, they are usually also less dependent on
powerful others and require a more egalitarian work process.
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Matrix 2: UAI versus MAS. For Hofstede, each of the four combinations along these two
dimensions revealed cultural motivators. Safety or security is likely to prevail over other
needs where the UAI is strong. Where UAI is weak, achievement prevails as a motivator.
In a feminine culture, sense of belonging prevails over esteem, but in a masculine culture,
esteem prevails over belonging. All are values present in Maslow’s hierarchy of needs,
but cultures prioritize the needs differently. When crossed, these two dimensions also
reveal differences in ways of expressing emotion and releasing tension.
Matrix 3: LTO versus HCC. We found that each of the four combinations along these
two dimensions revealed what defines interactions between cultures and how much effort
people are willing to spend on them. Long-term or short-term orientation dictates the time
frame for expected results. Hall’s (1976) concept of high and low context communication
defines how explicitly and directly people are expected to share information and relate to
each other. When combined, different patterns emerge for transmitting and sustaining
organizational culture, information sharing, and learning styles.

The Office Code Unveiled
Throughout the project, we used the mental map in Figure 7 as a way to conceptualize
the journey from global trends that generate organizational issues, which to be resolved
would depend upon cultural dimensions that would help define general solution tenets,
and lead to design principles and spatial attributes to drive space design.

Figure 7
Thinking Rationale 3 – From Global Trends to Glocal Space Attributes

This larger perspective was important. Having produced the three matrices, it's easy to
dive down to look at individual dimensions, but that invariably leads to comparisons
between nations and highly specific issues for each country, rather than more universal
issues that would be applicable to many countries following a similar pattern.
It is also unwieldy to keep in mind all the traits associated with two dimensions
simultaneously. To simplify, we defined recognizable metaphors that embody the most
important traits of the two dimensions and provide a mental shorthand for each quadrant.
Once metaphors were defined, we selected key questions that address the main
challenges in the business landscape. Since we wanted to design workplaces that would
support organizations facing specific business trends, each trend was broken down into
several questions, as in the example given earlier of the speed trend: how can an
organization become fast and flexible? The same question was asked for each metaphor,
which forced us to take differences in values into consideration. Increasing the speed of
decision-making would contribute to becoming faster and more flexible, but it requires
different strategies in a top-down or egalitarian culture. Answering the questions for each
metaphor provided a structure to think through differences in cultural dynamics.
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Of Matrices and Metaphors
To answer each question, we formulated universal tenets that apply to any organization
trying to solve for each given problem. For example, to increase speed, organizations
need employees to constantly communicate information to each other. The type of
communication required depends on the cultural context, as illustrated in Figure 8.

Power Distance
High PDI cultures tend to put emphasis on top-down decision-making, through a strong
vertical hierarchy. Low PDI cultures tend to rely more on group decision-making, allowing
everyone a voice in the process. Vertical communication (command) flows through hierarchy
to align the organization. Whereas low PDI cultures tend to rely more on horizontal
communication flow (interaction).
Individualism

collectivist

IDV

individualist

Individualistic cultures generally value task over relationships. To secure the bonding within
the team and the organization, developing relationships and social interaction would need to
be encouraged. Collectivist cultures, on the other hand, value relationships over tasks.
Striving for speed and flexibility in these cultures would require making the processes very
explicit.
QUAD 4: Low PDI vs. High IDV I The Orchestra

QUAD 1: High PDI vs. High IDV I The Ship Crew

This culture values group input in decisionmaking, but not necessarily unanimity. Social
interactions are informal; the emphasis is on
completing the task. Communication focused on
coaching and tailored to different learning styles
provides for speed and flexibility.

This culture favor processes over relationships,
within a strong organizational hierarchy. Speed
and flexibility is achieved through clear rules and
communication set by leadership, with high
participation of individual expertise.

QUAD 3: Low PDI vs. Low IDV I The Commune

QUAD 2: High PDI vs. Low IDV I The Clan

This culture expects decisions to be made by
group consensus. A flat hierarchy means people
learn to work cooperatively to accomplish shared
goals. Letting people take on different roles and
enabling horizontal communication is critical to
achieving speed and flexibility.

This culture would call for explicit work
processes within a strong unspoken
organizational hierarchy. Working towards a
collective goal explicitly established by leadership
at all levels, with clear vertical communication
would foster speed and flexibility.

consultative

PDI

autocratic

Figure 8
Matrix 1: Power Distance (PDI) vs. Individualism (IDV)
Question: How can an organization become fast and flexible?

To continue the example, constant communication has to be implemented in a culturallyrelevant way. In high power distance cultures, communication must occur between senior
managers in order to be efficient, as information and decision-making power are
concentrated in their hands. Meanwhile, in low power distance cultures, fast
communication must be ensured at all levels, as everyone holds important information as
well as a piece of the decision-making in such companies. The same question is then
applied to the other matrices, since other dimensions also influence the communication
strategies to become fast and flexible. For each quadrant, a metaphor represents the
attributes of the culture, e.g. orchestra, ship crew, etc.
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Next, each of the universal tenets was translated as culturally appropriate design
principles, which can be applied to processes, practices or workspaces, as shown in
Figure 9. Finally, a translation of those design principles as space attributes was
established, building identified effective practices into guidelines which could be used to
drive culturally appropriate workspace design.

Uncertainty Avoidance
Cultures with low UAI tend to work in non-linear processes that value risk-taking, intuition and
constant feedback. Cultures with high UAI prefer more security, working with established
linear processes and known results.
Masculinity

security-oriented

UAI

uncertainty tolerant

In masculine cultures, disagreements or problems tend to be solved best through competitive
dynamics (conflict, debate, tough discussions). Emotions are expressed through anger or
conflict. Deadlines are often met by working long days. In feminine cultures, disagreements or
issues are generally solved through cooperative dynamics. Emotions can be expressed
without losing face. Deadlines are either negotiated or secured through teaming.
QUAD 4: High UAI vs. Low MAS I The Caregivers

QUAD 1: High UAI vs. High MAS I The Lawyers

This culture achieves speed and flexibility by
providing a framework of clearly defined rules
and processes. Work related stress and emotions
are recognized and dealt with. A linear and
structured process will provide the basis for speed
and flexibility. In the workplace this would
require a clear structure with an emphasis on
the wellbeing of employees through ergonomics,
home-like look and feel and company-sponsored
work-life balance programs.

Cultures in this quadrant value accountability
and due process. Speed and flexibility are met
through long work hours, additional resources
and concise debate. In the workspace this would
be visualized by a workspace that would reflect
some status of personal achievement and by
providing spaces where debating issues and
test ideas is welcome and supported.

QUAD 3: Low UAI vs. Low MAS I The
Commercial Artists

QUAD 2: High MAS vs. Low UAI I The
Stockbrokers

Cultures here value being able to fail early and
often in order to be successful. Processes need to
allow for intuition and emotion. Speed and
flexibility is achieved through few and clear rules,
strong social networks, and transparency. In the
workspace this would be supported by making
ongoing work visible for colleagues to invite
feedback. The workspace is to be designed for
the work process, not for the hierarchy.

In this quadrant, cultures encourage quick
decision-making based on informed choices
rather than intuition. People are competitive and
winning is very important. Flexible schedules,
long work days and on-the-fly decision making
support speed and flexibility. The workplace
here calls for high performance spaces, easy
access to people and information, and getaway spaces for letting off steam.

feminine

MAS

masculine

Figure 9
Matrix 2: Uncertainty Avoidance (UAI) vs. Masculinity (MAS)
Question: How can an organization become fast and flexible?
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Designing for Cultures
8

To test the viability of our model , we conducted a one-day work session with a multicultural group of 30 people. Interdisciplinary teams from this group were asked to codevelop tenets, design principles and space attributes, and to test the framework logic
9
and its validity to guide culturally-driven space ideation . In our test, the teams were able
to use the proposed thinking framework to evaluate different traits associated with two
dimensions simultaneously, as well as to develop tenets, design principles and space
10
attributes to solve for the proposed questions.
To understand the importance of the results obtained by using the new process, consider
the “how to be fast and flexible” example. Suppose a US-based organization proposes to
set up offices in the Netherlands, India and Brazil with these objectives:
•

operate as a fast and flexible organization

•

help build the company’s brand

•

nurture a positive corporate culture

•

leverage cultural knowledge of local values and behaviors to design effective
work environments

The first step is to plot the countries in the Office Code matrices to create a quick view of
cultural differences and similarities (Figure 10). At first, the move to the Netherlands
appears easy as both the home and new locations are in the so-called developed world;
however, a closer look shows that all three situations require attention.
In the case of the Netherlands, the culture values a more individualistic society with flat
hierarchies, as in the US. But it also puts higher importance on socialization and a
respect for time and hard work, as well as loose, wide networks, and a leadership focus
on setting direction and providing support for individuals to accomplish their tasks.
To design a workplace here to support a fast and flexible or organization, we could use
the specific placement of the Netherlands in the maps and dive three levels to understand
the tenets, choose design principles appropriate to the issues, and define the attributes of
the space that should drive the solution (Figure 11). We would see that the issues that
require special attention relate to fostering social connectivity and network building,
providing clear boundaries and leadership visibility, and accommodating intuitively the
quick-switch from individual to collaborative work. These are issues that in the US would
not be as important. Space attributes would create opportunities for teams to form and
disband as needed but with an emphasis on social spaces around common interests and
with a “home-like” atmosphere.
On the other hand, if the same office were to be designed for India, where leadership sets
the rules, organizational structures are clear and competition is fierce (as in the US), yet
society is more collectivist, and success requires mutual understanding and long-term
8

The model depicted in the beginning of this chapter was developed within the constraints of the research team
composed of six individuals from different nationalities and across a period of two months; therefore it needed to
be tested and challenged in a larger environment of diverse cultures and backgrounds to provide the necessary
creative abrasion inherent to the design thinking process described by Leonard & Straus (1997) and referenced
by Martin (2010).
9
Using Martin’s (2005) approach that designers work with other people on two levels, by understanding users’
perspectives and their needs, and by collaborating with peers, we were able to design and conduct the sessions
to validate the model previously tested in the constraints of the research team.
10
Different teams reached different levels of detail in completing the matrices for the different questions.
However, the results obtained proved that the proposed framework and process were valid for achieving the
desired goals. Further work is necessary to complete the construction of a robust database before it is shared
with a larger audience.
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commitments within closer-knit groups. We would need to provide for the blending of
social and work life, develop ways to display short-term achievements along with longterm processes, and support vertical two-way communications. In the US, these issues
would be addressed in almost an entirely different fashion. Space attributes in the India
office could be to reduce physical boundaries across groups, co-locate leaders with their
teams, allow for local culture manifestation in the space, and, as in the US, make work
processes visible.

Figure 10
Countries mapped against each other in the 3 Office Code matrices 11

In contrast, consider Brazil. Socialization is critical, as in the Netherlands, but there is a
clear sense of authority, as in India. Work relations are consultative, the organization is a
personal place, abstract thinking is valued, and knowledge is implicit. Here workplace
design should be driven to foster social connectivity and network building, to reduce
physical boundaries across groups, to enhance people’s awareness of team members’
location, and to design for the work process, not for hierarchy.

11

Illustrative placement based on Hofstede’s (1980) cultural dimensions by countries combined with Hall’s
continuum.
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Figure 11
The logic of the Matrices

The example is over simplified, and in a real world scenario other issues would need to
be considered. However, the example shows that it is possible to reconcile cultural
differences and create a mutually satisfying space that supports both the global
organization and the local culture.

The Office Code
The world order is not what it used to be. Disruptive technologies have democratized
access to information and computing power. The global economic playing field is leveling,
12
and developing nations are growing faster than the developed world (McKinsey, 2007 &
2011; PWC, 2010). In the next decade, for the first time in 200 years, more growth is
expected to come from emerging markets such as Brazil, Russia, India and China, than
developed markets such as Western Europe, US and Japan (Steelcase, 2011).
In this new global marketplace, work and workers are shifting locations constantly and as
a result, cultures are colliding. Business leaders, real estate professionals, architects and
designers need new ways to think about how to design culturally-fit work environments.
This project shows that the proposed framework is an innovative approach to the problem
and a viable process for designing workplaces that accounts for business trends in
culturally appropriate ways. Our system provides the necessary framework to address
cultural issues with two new elements:
•

an innovative system of cultural maps which combines Hofstede’s (1980) and
Hall’s (1976) dimensions to better compare cultures and understand possible
13
tension points before they become problems

12

Although there is no formal definition for “Developed” or “Developing” nations, the United Nations notes that
“In common practice, Japan in Asia, Canada and the United States in North America, Australia and New
Zealand in Oceania, and most European countries are considered "developed" regions or areas.”
13
This system provides flexibility, understanding that Hofstede’s scores for Russia, India or China for example
were established long before the massive societal, political, or economical wave of changes and need to be
further analyzed in light of other models such as Hall’s.
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•

a database of matrices, space attributes and design principles structured around
key trends and organizational goals to drive the design of culturally-sensitive
14
workspaces

A proof-of-concept pilot for this process has demonstrated the Office Code's validity. A
proof-of-content phase is underway. Next steps include executing a proof-of-process pilot
to test the stability of supportive methods and to move to the next level of development.
As this research effort continues, the tenets, design principles and attributes we develop
will help designers and organizations respond to ongoing trends in culturally harmonious
ways. As we continue to populate the Office Code with current and future trends and
themes, this body of knowledge will be enriched further to help business leaders better
leverage emerging global trends, and help designers better understand those issues as
applied to place-making. It is our job to make the connections between trends and
culturally appropriate design. It is our hope that our current knowledge base will continue
to expand, through contributions from ourselves and others.

14

At this time, this database is proprietary to Steelcase Inc. It will be tested over time on selected projects to
validate its logic and content, and will be made available upon request on a case-by-case basis.
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Abstract
This paper describes how immersive and empathic methods employed in
design and theatre, supported by ‘scripting’ exercises detailing the human
and non-human actors and competencies in given crime scenarios, can
provide tools for designers to better understand the problem context. We
argue, that such methods help generate insight into the opportunistic
mindset of the casual thief, or even the professional career criminal, without
losing sight of the need to design for users.
For design to resist or deter crime, it is necessary to understand the full
context of criminal and user behavior before engaging or trying to build- in
resistant or defensive strategies to objects, systems and services. Also that it
is important when developing models of design scripts, including “script
clashes”, to fully understand how aesthetic or semiotic codes are embedded
within designed objects and how these visual codes might influence
behavior, in ways often not predicted or anticipated by designers.
Our view is that there is little material that gives a full account of the design
against crime process in the way we have been delivering it for 12 years.
Consequently this paper will review a diverse and interdisciplinary range of
materials about “empathy” as well as “design” and “design against
crime”, and also draw on our own experience as a practice led design
research centre, in order to make the case for a new methodological
approach.
Keywords: design against crime, think thief, visual scripts, script clashes,
drama, empathy tools, ATM crime
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Introduction and method
‘Thinking thief’, empathizing with the offender within a crime scenario so
as to better understand their perspective and motivation(s), when
designing against crime is a subject we have previously interrogated in a
longer article (Gamman et al, 2012). Whilst the approach extends
traditional models of user centered design to inform an account of user
and abuser centered design it is difficult to know how best to “think thief”,
given there are no easy instructions available and, for example, no crime
equivalent to the Third Age Suit (Fig. 1) developed to encourage empathy
with the challenges faced by older drivers and other tools that constitute
designs for empathy that enable designers to design with empathy.

Figure 1: Third Age Suit for Ford Motor Company, Ergonomics and Safety Research
Institute Loughborough University: 1994.
Source: DARC Image from Ergonomics real design. London Design Museum 2009

The Third Age Suit, as you may know, restricts the wearer’s movement, in
particular the knees and elbows, allowing a younger design team member
to experience the physical limitations experienced by some elderly people.
For instance, wearing the Third Age Suit a young designer may
understand first hand why some older people may need to lever
themselves out of the driver’s seat differently from a more agile car user.
Empathic processes such as these are very important to designers, as
often we are required to see things from multiple perspectives that are not
necessarily our own – such as users, consumers, and individuals with
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conflicting requirements. The design team who delivered the Ford Focus
used insights gained through this kind of strategy.
This paper seeks to explain why helping designers to think like a thief
requires more complex insight and experience than can be gained by
putting on a suit. Including how to access the perspective provided by the
“criminal gaze” 1. Obviously designers cannot simply put on a crime suit,
and step into the shoes, or mindset of a shoplifter or internet fraudster, but
access to strong crime science and ethnographic information as well as
creative strategies like role-playing can produce significant
understandings. This paper discusses the Design Against ATM Crime
project first delivered with students from Central Saint Martins, TU Delft
and University of Technology Sydney in 2011 and ultimately, to discuss
why ideas about role-playing and scripting can make a useful contribution
to the design against crime process to solve design problems and catalyse
innovation. Conversely, also to discuss how empathic processes need to
be carefully managed to avoid perpetuation of crime stereotypes, and
creation of designs that are not fit for purpose.

How to “Think thief”
What designers can do to ‘think thief’ is to try and put themselves in the
place of an offender, anticipate the likely actions of the criminal,
understand their tools, knowledge and skills and try to develop design
solutions that “short circuit” i.e. outmaneuver or block the offender’s
potential for action without jeopardising the design’s value to law abiding
users. All sorts of crime science and ethnographic material is available to
help understand the crime context. But how best to build empathy is not
self evident, given crime has been seen to commonly generate
stereotypes and moral panics, and there are many different crime
discourses. As we have explained elsewhere (Gamman et al, 2011) the
visual aspect of crime information i.e. what the criminal really ‘sees’ and
the considerations that inform a criminals ‘reading’ of a situation as an
opportunity – what we call the criminal gaze – that connects criminal
thinking to design is often missing from rational police or security focused
accounts, given such visual analysis is rare in police, architectural and
engineering approaches to crime prevention.
It is also difficult to find much visual specificity on record about the
behaviour of criminals. In order to address this gap, the DACRC have
researched and created many resources offering insights into criminal
1

Gamman and Thorpe (2010) define the “criminal gaze” as the way the
criminal looks at the world as being full of opportunities to interact
differently with objects, premises and spaces to commit crime and make a
living.
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insights and modus operandi (MO’s) for designers. For example, the
resources produced on bike theft (www.bikeoff.org) and bag theft
(www.inthebag.org.uk), evidence DACRC’s commitment to the value of
locating strong visual information to help designers get smart quick to
design against crime. In our view to begin to think like a thief the designer
has to engage first on the macro level to gain an overview of the problem
from the outside, perhaps by accessing quantitative analytical crime
information – e.g. using crime hot spot data, geo-mapping the location of
offences by type, crime/offender profiling, review of offence committed
when and by whom; also qualitative information in addition to quantitative
information about where and how crimes were committed, reviewing
products, places, tools and methods involved, also legitimate user
response and engagement. All this information has a role to play in
designing against crime, helping designers to understand the problem.
However, the micro level is important too. It is important for designers to
try to see the world through the eyes of the perpetrator, looking at the
context of crime from the point of view of the needs of the abuser. Clearly,
to really gain insight into what is at stake in terms of ‘criminal opportunity’
requires access to ethnographic data, if it is available, from first person
accounts by criminals and from police review.
Ultimately, designers need to understand what the ‘criminal gaze’
(Gamman & Thorpe, 2010) actually sees when it scans the horizon for
opportunities and weighs up the risk of committing crime. Such
understandings about risk, which may be linked to visual cues, may not
always by gauged by reading accounts of what criminals say they do, but
rather from observing actual behaviour from CCTV, or other means if
images are not available. Having observed or listened to descriptions of
certain criminal behaviours linked to specific crime contexts, DAC
practitioners often seek to understand them in ‘experiential’ terms via
processes of reconstruction; by imagining what its like to be the criminal
and then acting out crime scenarios, and in doing so developing some
empathy with the criminal’s needs,

How to think like an ATM Fraudster or Thief – Design
Against ATM Crime?
In 2009/10 Hammersmith Police were experiencing problems with
pickpockets and bag thieves. To tackle the problem PC Paul Trueman
called upon the Design Against Crime Research Centre’s (DACRC). He
consulted DACRC because Professor Lorraine Gamman, who directs the
Centre, has worked on bag theft closely with businesses as well as crime
prevention and creative professionals. PC Trueman approached her to
access up to date design against crime strategies. Gamman learned as
much as she could about the nature of the crimes in Hammersmith and
Conference Proceedings
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gave them ten “top design against bag theft crime prevention tips” 2. One of
the tips suggested it might be worth trialing a version of ATM “safety
zones”. A 2007 Manchester (UK) police pilot had reported some success
in reducing pick-pocketing amongst other crimes, using this approach.
Research from Greater Manchester Police (2007) indicated that one in
four street crime offences (personal robbery and snatch theft as well as
pick pocketing) were geographically connected to ATMs. But on
introducing yellow privacy or ‘safety zone’ boxes on pavements around
ATMs (Fig. 2), offences were reduced by 66% within 150m of the ATM. 3

Figure 2: Privacy or ‘safety zone’ boxes on pavements around ATMs
Source: Design Against Crime Research Centre 2011

ATMs work for the convenience and benefit of users and machines are
highly resistant to physical attack from criminals, even if they are not yet
designed to deter pavement scams. While there has been much work
towards linking machines to CCTV protection and a great deal of focus on
developing original encryption software and hardware to ensure
transactions can be verified and avoid abuse (for example Biometric ATM
2

See:
http://www.designagainstcrime.com/files/Hammersmith_03252010_PRINT
.pdf
3
Holt, T. and J Spencer. 2005. A Little Yellow Box: The Targeting of
Automatic Teller Machines as a Strategy in Reducing Street Robbery.
Crime Prevention and Community Safety: An International Journal, 7: 1528. This is an exceptionally good result. However, the study did not
provide enough specificity about how the result was achieved.
Consequently, the DACRC team, led by Thorpe, in 2012 will repeat the
experiment by delivering a randomized control trial of ATM Art security
zones at ATMs in the London Boroughs of Camden and Westminster.
Crime incidents and user behaviours will be recorded before and after
introduction of ATM Art security zones and compared with control sites
where ATM Art safety zones are not introduced.
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dispensers look set to represent the next stage of the ATM’s technological
evolution). Despite all this increasing sophistication, there has been little
design address to how the ‘context of use’ affects the ordinary ATM user
experience. Some ATM research does looks at the environment in order to
deter violent crimes like ram raiding or Payment Card Data crimes such as
‘skimming’, and these new developments are regularly reported at the
ATMIA annual conferences 4, even though there is little work on how to
reduce what is known as distraction thefts at ATMs. What repeatedly gets
overlooked in terms of the design of the ATM is the simple, but ever
present danger to users on the pavement nearby the ATM from
pickpockets, distraction theft and ‘shoulder surfing’ (scams which enable
thieves to steal cash and/or watch PINs being entered to help them either
manufacture duplicates card or steal cards from unwitting ATM users).
This is why ATM safety zones created using painted lines (yellow or white
boxes) have, over recent years, been implemented in many towns and
cities in the UK on police advice. They connect the machine to defensible
space 5on the pavement. Police installed safety zones are not liked much
by banks who have often spent a small fortune on their brand identities
and do not want their premises to by compromised by yellow lines, which
equate with road markings, and transform ATM users into traffic, an
approach which compliments the user friendly image banks strive to
present and create.
Also at a functional level, the distance marked out for pedestrians to stand
back from ATM users varies in terms of police delivery. At times, the lines
have not been painted to enclose a space large enough to reduce
opportunities for thieves to shoulder surf. Also many businesses tend to
view symbolic police warnings to the public, such as this, as bad for
business, sending the wrong message to customers about the safety of
the premises or the geographic location of the business, by association.
This is because banks have found police warning signs on the street
conveying the need to take precautions against pickpockets may simply
make passers-by afraid. Despite the success in reducing crime reported
4

We attended the ATM annual security conference, in 2011 held at the
Victoria Plaza Hotel in London on 18th and 19th October. We gave a
paper and also, in partnership with NCR, put up a mini exp of the CSM
design against ATM crime work. The feedback was amazing and we
gathered the behaviour (rather than machine) focused approach our work
delivered was very much appreciated by attendees.
5
Defensible space (environmental design), is a concept that suggest
influencing negative social behavior through architectural and urban
design is possible. One of its principal exponents was Oscar Newman
(1996) who fed up with literal interpretations of the concept commented
“Defensible space is not just about fencing boundaries. It’s about
demarcation/reassignment of physical areas of responsibility.”
Conference Proceedings
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by the Manchester study on safety zones in 2007, when Hammersmith
Metropolitan Police approached high-street banks to adopt the strategy in
2010, there was little interest, because although the yellow boxes implicitly
represent deterrent, they are hardly aesthetically appealing. In fact their
visual language is more commonly associated with enforcement of street
transit activities. ATM art, proposed for Hammersmith by DACRC, rather
than yellow painted lines got a better reaction from business. Art provides
an aesthetically pleasing way of delivering a safety zone, through the
development of art transferred to vinyl “magic mats”. These art zones
were designed larger than most linear painted safety boxes, utilizing
strong aesthetic images that did the job but whose symbolic language did
not treat people like road traffic but instead provides aesthetic
environmental appeal, while still providing a means to deter shoulder
surfing and/or distractions by pickpockets who get too close to users
taking out money from ATMs. The ATM artwork, (Figs. 3, 4 and 5) was
developed by Steve Russell for DACRC/Hammersmith aimed at offering
the benefits of ATM safety zones using a more appealing aesthetic
strategy.
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Figures 3, 4 and 5: ATM artwork. Developed by Steve Russell for DACRC/Hammersmith
aimed at offering the benefits of ATM safety zones using a more appealing aesthetic
strategy.
Source: Design Against Crime Research Centre 2011

They were reproduced on vinyl and literally stuck to the floor to create
safety zones that can engage and even amuse or delight the public, while
simultaneously arranging increased space for the ATM with clear
boundaries that the user can defend if infringed. They are designed to be
refreshed every three months, although DACRC have undertaken
research into more durable materials that could give the installations
greater longevity, depending on the context of use, foot-fall, external or
internal applications, etc. Six ATM Art Safety Zones were installed in
October 2010 in external and internal venues in Hammersmith, in
partnership with The Royal Bank of Scotland Group (RBSG). Locations
included National Westminster Bank and the Broadway shopping centre.
The Metropolitan Police subsequently monitored crime at these locations
until January 2011. Police reports from Hammersmith indicate
considerable success in reducing ATM crime and RBSG are now working
in partnership with DACRC about how to take this idea forward in wider
London and national contexts. DACRC are funded by RBS in the 2012
period to repeat this experiment in Westminster and Camden with new
ATM art designs to review whether findings are positive enough to warrant
rolling out similar designs across the UK at a future date.
Additionally, the DACRC team initiated some design projects with students
at CSM, TU Delft and University of Sydney Australia to see what further
creative ideas could be generated to try and introduce behaviour change
in terms of use of ATMs. In order to deliver the student briefings Gamman
and Thorpe presented visualization of perpetrator techniques to help
students understand what the crime issues to be designed against. They
included the following scams.
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Figure 6: DARC: ATM Crime perpetrator techniques
Source: Design Against Crime Research Centre 2011
See:http://www.designagainstcrime.com/output/design-against-atm-crime/

In addition to explaining the typical perpetrator techniques linked to ATM
crime, in visual terms, Gamman and Thorpe also discussed criminal
“scripts”, and script clashes; and also introduced role-playing techniques,
both processes are discussed below because they are linked to our design
process and are found helpful when trying to design against crime.
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What is a design “script”?
Oxford English Online Dictionary (2012) offers one definition of the word
“script” as “the written text of a play, motion picture, or radio or television
broadcast” that informs what the actors on the screen say and do and how
they appear to those that view them. Designers create scripts, and are
scriptwriters as we have discussed in depth elsewhere (Gamman et al,
2012). Whilst designers can try and guide behaviour by creative design
direction, for example by arranging for us to take the card out of the ATM
before receiving the money to stop people forgetting their cards, despite
designer’s best efforts (similarly despite the best efforts of playwrights)
ultimately there will always be room for interpretation in use. What we
mean is that playwrights cannot determine what we think in regards to the
words they use (as people may respond irrationally and emotionally at
times) and nor can designers determine behaviour in response to design
outputs because humans have their own “agency” and do not always
behave predictably, or in the way we intend. For example, some people
may choose to use clothes pegs to hold together frozen peas in the
freezer as well as use them for their intended purpose i.e. to hang up
washing. Objects have multiple affordances, beyond the design’s
intentions. Consequently, shoe boxes will be used to store photographs,
and screwdrivers will inevitably be used to prize open paint cans - poets
will take words and use them in unexpected ways too (e.g. Dylan Thomas
in using the phrase “A grief ago” puts an unusual word in a slot we’d
except to find a noun of time measurement in order to create a poetic
effect about mourning.) Madeline Akrich (1992) developed a notion of
‘script’ to explain how design objects are encoded with ‘prompts’ by design
e.g. how a road bump as a sleeping policeman is designed to slow down
traffic, and to signal this to traffic. But as we have pointed out elsewhere a
‘boy racer’ in a stolen car may respond to prompts in an unintended way.
For example, he may also see such bumps as spin opportunities, and as
part of his ‘resistance’ as an invitation to go even faster. Therefore, our
point is that criminals do not always adhere to the intended or ‘preferred’
user scripts. This is because objects as form and process may invite
preferred behaviour, but are not definitive or deterministic in terms of the
behaviour they are able to generate, afford or regulate. Latour’s account
explains this further and suggests scripts nudge us to behave in certain
ways, but are not deterministic, just as words have preferred meanings,
but can be used by poets differently. He says design sometimes “can
organize the relation between what is inscribed in the object and what
behaviour can/could or should be pre-inscribed in the user.” (Latour, 1994)
Scripts are therefore not just confined to words, or objects as cultural
forms, but are also inscribed in processes. Criminals know this and often
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reinterpret or redesign scripts to commit crime, for example, the ATM
scam where a thief drops a £10 note on the floor to persuade users to
behave differently at the ATM. This disrupts interaction with the machine
for a split second through distraction, thus offering an intelligent interaction
design intervention by thieves, for criminal effect, as such distractions
helps them steal money from under the nose of ATM users. The way that
thieves and criminals also subvert user or aesthetic codes is common to
criminal scams. Consequently, how to design against this requires a more
complex response than heightened security, big dogs, gates, etc. More
subtle design responses that integrate security often work better not least
because they do not frighten legitimate users. Yet many products on the
market are regularly stolen because they are CRAVED 6, do not have any
inbuilt security, which is shocking. The absence of design address to
possible abuse and mis-use within many objects means that some design
objects, systems and services, can be seen as simply ‘giving it away’ or as
inadvertently aiding thieves. Ron Clarke defines such objects, systems
and services as ‘criminogenic’ in some instances, his view is that lack of
design aforethought may create criminogenic products that offer a level of
complicity with crime, and provide the thief with many opportunities. In
terms of the ATM – the wall machine installation appears not to anticipate
the function of the pavement or script of way users approach the ATM,
which without design address is subject to easy misuse because the
machines do not anticipate diverse behaviour on the pavement by the
machine user and criminal activity in this area. Clearly then it is important
to foreground abuser and user narratives of engagement and to try and
understand the experience of objects, environments, and services linked
to ‘design scripts’ as well as ‘crime scripts’.
But is it possible for designers, who have no criminal inclination, to have
any real empathy, as well as understanding, of the criminal actions to be
imagined even after they have researched likely perpetrator techniques?
Is it not likely that some designers may find it much easier to take the point
of view of the victim, rather than the thief into account when trying to
develop empathic understandings, and does this effect design responses?
Possibly. But ‘script clashes’ identified by thinking about what the
legitimate user might do and need and what the thief might do and need,
can also identify touch points for intervention. These script clashes/touch
points should not be confined to text based analysis of design of abuser
scenarios, but also should be understood visually, spatially and
6

The term ‘hot product’ is widely used to describe those items most likely
to be stolen by thieves. The British Home Office uses the related acronym
C.R.A.V.E.D, coined by the criminologist Ron Clarke (1999), to describe
the features that elevate an item’s risk of theft, as follows: Concealable,
Removable, Available, Valuable, Enjoyable and Disposable.
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emotionally by designers, in order to create designs that are fit for
purpose.
So how do we understand or empathise with the criminal’s gaze at
design? Research indicates there are two major elements to empathising
with another. The first is the cognitive component (Batson et al, 1987).
Understanding the others feelings and the ability to take their perspective.
The second element to empathy as an affective component as Eisenberg
et al (1990) describe, is an affective response that stems from the
apprehension or comprehension of another's emotional state or condition,
similar to what the other person is feeling or would be expected to feel.
This is an observer’s appropriate emotional response to another person’s
emotional state and Baron-Cohen (2003) suggests empathy is about
“spontaneously and naturally tuning into the other person’s thoughts and
feelings, whatever these might be [...]”
There have been many well-documented instances of designers
attempting to put themselves into users’ shoes, to generate new concepts,
and to engage with users in terms of participatory models of the design
processes, but nevertheless still getting it wrong. The area of design for
disability is an obvious example, although the Helen Hamlyn Centre have
developed inclusive design methodologies and objects to address these
shortcomings. But there is no formal framework or methods of how to
apply empathic processes to criminal situations or to subvert the scripts of
deviance that abound in our culture. The challenge for the designer linked
to design against crime is to avoid stereotypes, avoid fearful security
strategies, and aim to set aside bias while attempting to gather the facts to
allow designers to think thief whilst not responding at the expense of the
user. Thus, including the emotional component of the crime is important
but final responses should aim to develop secure designs that promote
ease of use and that do not create fear. This all requires strong and clear
information that is not always easily available from dry academic texts.
This is where theatre and role-playing techniques might facilitate broader
understandings, catalyse or unlock empathic feelings in the designer, and
so were included by us in the student ATM crime project we run to see if
such processes help designers understand the needs of the thief, and to
use this information to design against crime.

Drama techniques in design
Designers and researchers have engaged with role-playing in order to
build empathy into the design process, as we have written about
elsewhere (Gamman et al, 2012) Consultancies such as IDEO and the
Interval Corporation have devised and participated in theatre like
performances to generate and develop ideas for approaching design
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problems (Waterhouse, 2005). Such processes may be usefully applied to
design and crime problems, and with the ATM CSM student group we tried
to find out what works and what does not for them in the design process.
Indeed, after engaging with dramatic methods that we describe in detail
elsewhere (Gamman et al, 2012) the student ATM designers were
questioned about how they found these techniques. Feedback suggests
that students appeared to enjoy the dramatic route to design catalysation
and valued it. Indeed, our CSM ATM design group used “body storming” physically acting out the scenarios of use and abuse, to great effect. For
example, through utilising these methods, the group noted eye contact,
and its power to command, was important. This is one instance where the
performance flagged up issues that might have been missed with
traditional design methods. Usual ATM positioning, even with ATM safety
zones, means no eye contact can be attained with any potential offenders
leaving ATM users in a vulnerable position, and this feeling of vulnerability
(or experience of ‘shoulder surfing’) inspired the student designers to
defend/reinforce the user’s experience and need for defensible space, for
example, to figure out how to change the interface to give the user some
ability to see behind them using mirrors, or spatial designs. It was through
body storming that the designers were able to experience how to shoulder
surf and subsequently design against this MO and develop an
understanding of the concept of “defensible space.”
Our role-play exercises allowed the CSM student ATM designers to be
more spatially aware of the design problem. Acting in and with the space
around dummy ATMs which they built in the studio, allowed the designers
to understand the space around and the interactions that occurred with
and around the ATM. Between (a) the user and the ATM and (b) the user
and the other people around the ATM. The issue of the space surrounding
ATMs was also discussed as some pavements and/or improvement works
on pavements render ATMs and their users easier to observe or offend
against.
The student designers also noted how the role-play and ‘informance skits’
– performance based on research – informed their temporal understanding
of the design problem. They came to develop a deeper understanding of
timings in the interaction between the actors concerned in the scenario.
For example, when playing the perpetrator how long it took to actually
obtain a user’s PIN thorough shoulder surfing. This spatial and temporal
awareness is not facilitated through conventional visualisation, mapping or
brainstorming techniques. Additionally the role-play informed further
observations and research in real-world context.
Ultimately, the three projects led to useful design solutions, even if only
the CSM student group drew upon drama theory to deliver role-play.
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Designs from Central Saint Martin’s students included a range of ideas
linked to retrofitting the built environment around ATMs. These included
safety zones created by projected lighting, vibrating flooring or added
security delivered by rear view mirrors, privacy shutters and even a
wireless signal jamming device to prevent illegal camera working on
machines, and a whole range of further designs can be seen in Designs
Against ATM Crime. 7 All designers went some way to address behaviour
and reorder space around the machines to help individuals take better
care of them. Similarly the machine focused designs delivered by the TU
Delft student group, who were not directed to engage with role play, but
inevitably acted out scenarios, included an ATM connected to flooring that
emitted a sound if anyone came too close, and various new interface
designs for the ATM aiming to reduce/ deter shoulder surfing activity.
Students from University of Technology, Sydney started the project later
than other colleges, and to differentiate their work focused on addressing
to crimes like skimming, and delivered a range of designs including some
that anticipated using LEDs to reduce energy consumption but also to
interrupt any skimming devices by intermittently blinding cameras because
of the infrared interruption causes by use of LEDS built into the ATM.

Figure 7: Example of CSM response. Jeannette Petrik’s Shield and Flow utilises the
concept of defensible in her design to tackle shoulder surfing.
Source Design Against Crime Research Centre 2011

7

See
crime/

http://www.designagainstcrime.com/output/design-against-atm-
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Figure 8: Example of TU Delft response. The team developed The PIN Pilot which makes it
easier for the user to enter a PIN but harder for the abuser to steal information
Source: Design Against Crime Research Centre 2011

Figure 9: Example of UTS response. The team experimented with light modifications to
challenge passive awareness and develop mechanism to defend against shoulder surfers.
Source: Design Against Crime Research Centre 2011

Clearly, there are issues to consider when integrating methods from
drama and design. First is language. The two disciplines have their own
concepts concerning scripting. Theatre defines a script in one way, which
is about direction, whereas design against crime’s approach has more in
common with visual and spatial understandings. Improvements for similar
workshops in future, based on this experience, led us to think that Boal’s
Forum Theatre approach (2000) had more potential than other
approaches, as it helped create scenarios that challenged the designers
willingness to understand the ‘think’ approach, and stretched them further.
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Conclusion
Clearly to ‘think thief’ designers need to draw on qualitative and
quantitative sources of information. Visual information is crucial – if we
cannot specifically see how thieves are getting away with it how can we
stop them and build secure design. But if designers do not have access to
criminological data about what crimes are precisely happening (where and
how, what risks are), again how can designers hope to have empathy with
criminals? Indeed, designer engagement with drama techniques in order
to design against crime needs to follow an earlier process of information
analysis, to make sure designers have time to digest enough analytical
crime science information to make the approach worthwhile, and to ensure
that the generative emotional responses will be meaningful for DAC
objectives.
Engaging with crime science therefore is clearly necessary and important
at early stages of any design against crime project, but this analytical
approach has its limitations. Designers need more creative engagement
too, to help them reach understanding about the implicit, as well as
explicit, designs “scripts” involved in crime. In order to aid innovation,
drama techniques can have a role to play in helping designers engage
with spatial scenarios and emotional understandings of abuser behavior,
to produce new ways of seeing the problem. Also in a context where ATM
fraudsters innovate new strategies to commit crime all the time, real world
scenarios need to be emotionally charged to be really understood too by
designers, if they are to stay ahead of the game. 8 Here, then empathic
processes linked to body storming, unscripted improvisation and Forum
Theatre (2000) may help reach parts of the designer not yet reached, to
create new design against crime responses. Consequently, we suggest a
combination of all these approaches will aid designers and help reveal
hidden competencies to better catalyse emotions that might lead to real
innovation, even though other approaches should not be excluded. Finally,
we note that TU Delft and UTS students who did not engage with all
methods we specified also produced useful responses.
8

ATM crime can be compared to what Louis Carroll described as “the Red
Queen’s Game” (Through the Looking Glass), where one needs to run
very fast just to stay in the same place. ATM criminals adapt fast and so
must designers. Paul Ekblom (1997 p.259) has observed “the challenge
has been to keep up with the adaptive criminal in a changing world. More
particularly, how can we help the methods of prevention by design to
evolve as fast as methods of offending, in the face of a stream of new
opportunities for crime”.
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Abstract
This paper presents a project developed during the course of a PhD
investigating the role graphic design can play in the national branding of
emergent nations such as Malaysia. Contemporary Malaysian society and
culture was reviewed in the context of present views of globalisation and
postcolonialism, and the phenomenon of “glocalisation” emerges as an
important one in Malaysia. The need for a design handbook was suggested
by the findings of a variety of design research methods that were used to
identify the nature of graphic design practice in Malaysia, including the
examination of the national governmental framework of design practices
and networks. The prototype design handbook aimed at developing graphic
design practices that can assist those involved in projects requiring
reference to national identity. A major feature of the reflective process on
this practice-led project is the design projects undertaken with various
participants including a collaborative project with Malaysia Design Archive
(MDA), anecdotal photography with local photographers and design tests
with design practitioners. The handbook reveals different methods of
mapping information visually, including the organisation of information
design inspired by the writings of Tufte (1990, 2001), which highlights the
presentation of complex information in a visual manner that stimulates
attention and assists rapid understanding. Also as part of the reflective
process, the value of the prototype handbook was tested with graphic design
practitioners. The handbook outlines elements useful to others involved in
nation branding in other emergent nations, since Malaysia is not unique in
being a multicultural society emerging from a repeated series of imperial
and colonial expansions and divisions.
Keywords: visual identity handbook, nation branding, national identity,
glocalisation, postcolonialism
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Introduction
Globalization is one of the most frequently used concepts of this era (Khondker, 2004). It
actually also appears to have intensified global competition by challenging developing
nations to improve their ‘brand’ image strategically, often motivated by economic
purposes such as foreign investment, developing the export market, and attracting
tourism and skilled migrants. It is challenging for developing countries to develop or to
‘rebrand’ their nation’s image, not just because of the lack of international awareness but
also because of their relatively short histories. This is because many emerging nations
are the result of postcolonial settlements or like the states of former Yugoslavia, the result
of internal division within a former nation state. Both these features can be found in the
present Malaysian state, which is the principal case study of the lead author’s PhD
research. The visual identity handbook that emerged from that work has been conceived
as a tool for helping graphic designers working in such nations to develop more effective
means of visually communicating their national identity.

Nation Branding
Nation brand is defined as ‘the unique, multi-dimensional blend of elements that provide
the nation with culturally grounded differentiation and relevance for all of its target
audience’ (Dinnie, 2007, p.15). Nation branding has also been referred to as ‘place
branding’ or ‘city branding’. Dinnie’s (2003) Place Branding: Overview of an emerging
literature provides references useful to literature on the field. The literature review shows
that the field of nation branding is relatively new but offers many viewpoints and opinions,
as it grows increasingly following initiatives and efforts by nations, mainly for tourism,
inward investments and enhancement of national exports.

Since Simon Anholt’s phrase ‘nation brand’ in 1998, there has been an increased interest
in the concept of nation branding. Evidently, Bush Administration spent $685 million on
PR initiatives to promote the United States’ following the attacks of 9/11 (Harkin, 2005),
while Tony Blair set up the Public Diplomacy Strategy Board (Harkin, 2005), developed
from his earlier ‘Cool Britannia’ campaign, aim to promote the United Kingdom abroad
(Risen, 2005). In 2001, Poland’s Ministry of Foreign Affairs hired DDB Corporate Profiles
to develop a logo design for tourism and trade (Boxer, 2002). Then, in November 2005,
The Persian Gulf state of Oman hired Landor Associates to develop "Brand Oman"
campaign (Martin, 2007, p.102).

Nation branding has generated media communications and public relations (PR)
companies, which have developed the unique niche of brand positioning and managing
country or nation brands. AMEA Market Intelligence Group and Axelera Group are
examples of such companies. Simon Anholt, who is credited as a pioneer in the nation
branding field, has created the Anholt-GfK Roper Nation Brands Index and Anholt-GfK
Roper City Brands Index surveys. Starting in 2004, Palgrave Macmillan published the first
Place Branding academic journal focusing on this fast-growing field while a number of
books on nation branding have been published. Wally Olins, well-known brand
consultant, have also taken a keen interest in nation branding projects. Olins have
participated in several nation branding projects, i.e., Lithuanian economic image strategy
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for 2009-2014 employed by Lithuanian Economy Development Agency (LEPA) in 2008,
and also involved in building images of Poland, Portugal and West Bengal.

However, there have also been controversies relating to the efficacy of nation branding
as expressed in Hayden (2007), Frost (2008) and more recently by Simon Anholt himself.
In a recent article (Anholt, 2011), he claims that between one-third and one-half of all the
countries on earth now recognize the existence of the concept of nation branding but
there is no measurement of the effectiveness of such initiatives that have been
undertaken by consulting industry employed by numerous countries in attempt to
generate international admiration of its assets or achievements. Secondly, there is still
the confusion between promoting tourism and national image. Thirdly, Anholt states that it
is difficult to alter people’s perceptions through PR initiatives. He suggests that the
exorbitant prices paid to marketing and PR firms could be use for some high-quality
diplomatic efforts instead.

Malaysia: a postcolonial nation
As an emerging postcolonial nation, Malaysia needs to demonstrate its identity,
positioning itself in a new light within the global market. Being known for its tin, rubber
and to a lesser extent oil, which was not intensively drilled until the 1970s, Malaysia has
evolved significantly in the twentieth century (Radzi, 2009). Since its independence in
1957, the nation has steadily progressed and evolved into one of the leading economies
in Southeast Asia. Its engagement with modernity and globalization can be symbolized
through skyscrapers and mega-projects such as Kuala Lumpur Tower, KLCC Petronas
Twin Towers and the Kuala Lumpur International Airport (KLIA). Malaysia is also known
for its melting pot of races and religions where Malay, Chinese, Indians and many other
ethnic groups live together. Politically, Malaysians are portrayed through graphical
images in national and local advertising as one nation where all cultures and ethnicities
are united. However, racial tensions exist within the communities and the political scene
in this pluralistic society. With continuing debates, the issue of national identity remains
unsettled. Thus, the challenges of building Malaysia’s brand identity include internal
branding as well as positioning it as a unique, different and attractive country globally for
tourists, investors, strategic partners, businesses and other stakeholders, as suggested
by Radzi (2009) in his article ‘Challenges of building the Malaysia nation brand’.

Post-independence Malaysia emphasized agriculture, engineering and sciences to build
and develop the nation. Thus, discussions on nation branding and national visual identity
have not really been considered until recently. In addition, graphic design programs which
began only in the 1990s are fairly new to many educational institutions in the country
(Yunus, 1997), so there are limited archives in existence and limited substantial
(published) literature available on Malaysian graphic design history. Malaysian designers
do not have much to reference regarding their own design heritage and roots. As a
consequence, many designers have been ‘borrowing’ and adapting influence and
inspiration from other countries (Kakireka, 2008). In relation to this, the maturity of the
competencies in graphic design and its process remain little understood. Since
globalization appears to drive design practices towards internationally common styles and
approaches, this raises the question of the extent to which globalization may inhibit
Malaysian design practitioners from developing a distinctive identity. Like other colonial
states such as India, where colonists imported Western notions of art and art history,
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Malaysia’s traditional Hindu and Muslim art was sidelined to make way for an imported
British syllabus that was intended to train a generation of ‘copyists’ who churned out
European-style watercolour studies for military officers. In the colonial state of India, the
insecurity amongst Indian artists was deeply rooted and there was not a strong sense of
identity or self-belief, partly due to the pressure having in mind to believe that ‘West is
Best’ (Rigley, 2006).

Developing a visual identity handbook
The idea that a visual identity handbook would be a useful tool for graphic design
practitioners, who uncritically adapt their design practice to western values without much
concern for their own traditions or much interest in challenging the homogenization of
global practice, came about as a result of several research methods that were
undertaken in the early stages of the author’s PhD research using mix-methods: of an
adaptation of Gaver et al’s (1999) Cultural probes method, participation observation
(DeWalt and DeWalt, 2002), questionnaire and interviews, by means of triangulation.

The research identifies the barriers and limitations of graphic design practice in Malaysia
during a period of increasingly standardised practices brought about by the globalization
of commerce and culture. In respect of the various debates about globalization, many
companies with global brands have attempted to use a standard, uniform approach to
advertise, design or brand their products or services to be implemented everywhere and
anywhere. The pressure applied by global brands on Malaysian consumers creates a
sense of the superiority of imported products; thus, designers and practitioners are
inclined to follow ‘outside’ (Western or Japanese design styles or trends) practices, which
lead to a lack of innovation and creativity, and to a lack of personal or national
voice/identity. Clients often want to imitate European or American and Japanese design
‘styles’. This can be referred to as the phenomenon of “Me-tooism”, which means the
practice of imitating the work or ideas of others. This also leads to the lack of a collective
Malaysian identity, as reflected and reinforced in the working methodology and design
styles of many local designers and companies.

Malaysian government policy can be seen to be pushing designers and consumers in
more than one direction: hi-tech modernism and yet increasing designs favoured by oilrich Arabs. Tun Dr. Mahathir Mohammad (the fourth and former Prime Minister of
Malaysia) played a key role in constructing Malaysia’s ‘brand image’ as a modern Islamic
country by bringing in foreign investors particularly from the Middle East. This can be
seen particularly in Malaysia’s architectural heritage, which has been influenced by
Arabicised Islam, which is prevalent in modern architecture such as the Federal
Government Administrative Centre, Putrajaya. In the process of modernization and
urbanization, cultural heritage and traditions are sometimes lost due to a lack of
preservation efforts (Kent, 2003). The government policy is clearly not as helpful as
others (such as Singapore) in preserving visual culture and traditions; it does not guide
designers to develop the most appropriate local solutions. Singapore, a former part of
Malaysia actively develop ways to promote the conservation of culture and heritage as
evident through the initiatives undertaken by the National Heritage Board (NHB) which
includes governing seven museums and heritage centres in Singapore. This is also
observed through the author’s trip to Singapore’s national museums, where a
comprehensive collection of objects of culture and heritage are exhibited.
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Interviews with key design professionals in the country reveals that it is more valuable to
translate global brands into products or services that contain local meanings and are
culturally relevant to Malaysia. In the increasingly competitive global market, design plays
an important role in adapting, reflecting and producing products or services that respect
local or cultural differences. Sensitivity to local differences, customs, languages and
colours has a symbolic meaning within our visual culture. Together with other influences,
these information can be used to develop a positive nation brand - a strong visual
language that has national characteristics is significant when seeking to gain brand
differentiation in the global marketplace. Design practitioners are increasingly aware of
the potential in emphasising the need to value local insights and knowledge that play an
important role in design and branding, not only to suit local communication and tastes but
also to show consideration of cultural identity, which is significant to developing a national
visual identity.

This research emphasizes the significance of cultural identity in design work and
encourages designers to understand local cultural meanings and a vernacular language
of design, in light of the phenomenon of glocalisation. The very formulation of the term
‘glocalise’ derived in Japan from dochakuka, roughly meaning ‘global localisation’. The
term was developed in particular reference to a marketing issue when Japan became
more successful in the global economy, after having much experience with the general
problem of the relationship between the universal and the particular (Robertson, 1992).
The term used in marketing meant that products of Japanese origin should be localised –
that is, they should be suited to local taste and interests – yet, the products were also
global in application and reach.

As informed by the interviews undertaken, national visual identity is important for both the
domestic and the export market, as an economic commodity. Internally, local
communication can be enhanced while for the export market; consumers can associate
and identify the origin of the brand or enhance the product reputation by national
association - the ‘country of origin’ effect (Olins, 2011) - for the nation to stand out
externally.

A Nation’s visual language
It is important to note that although having only gained independence some fifty years
ago, Malaysia’s cultural background stretches back thousands of years, having been a
strategic route for early trades, and, at various times, having formed part of Hindu,
Buddhist and Muslim empires. More recently, as a nation growing within a globalized
commercial system, the culture of Malaysia is now heavily influenced by Western cultural
sources (beyond the former colonial influence of Britain), while traditions and local
cultures are increasingly becoming intertwined with global culture in a technologically
driven society. Consequently, it is difficult to identify a single Malaysian culture, due to its
richness and diversity. This raises the question of what may be the best approaches for
both analysing and branding Malaysian national identity.
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Visualising the ways in which that history and visual culture can be presented is one of
the most immediate ways of articulating what the nation stands for. A useful way to better
understand the unique features of a local culture is to map them visually. The
systematization of this mapping naturally leads to the development of a national visual
identity handbook, which could be a useful tool for local graphic designers. The result of
the national visual identity handbook is to provide knowledge about both the nation’s
history and to give a better understanding of the national make-up, including derivations,
trends and relationships. It identifies visual markers such as the traditional decorative
ornamentation used by the multiracial population, cultural vernaculars and graphical
elements, iconic images, written language and type, the built environment, colour and
food which are distinctive to the country. The issues surrounding cultural identity, forces
of globalization and the ethnic and religious differentiations within a country will be more
easily understood by means of visual study. Visualising the complexities that are
somehow implicit in a nation can make more immediate connections with markers of
identity such as the networks of early trade, immigration and visual culture as well as the
influence of international trends or brands on local culture, hence making knowledge
about a nation’s heritage more explicit.

A Nation’s Visual Language handbook emerges as a collection of different ways of using
visual imagery to define the nation’s visual identity. The handbook is therefore offered to
other designers as a tool that can be expanded and developed by its users, both through
further research and application to actual graphic design projects. Depending on the
particular application, policy makers and design practitioners can reflect and draw upon
these reference points: the history, geography, icons, ethnic motifs or symbols, towards
the construction of a distinct image and nation brand. The elements can be used
consistently, but flexibly, across the different applications of the identity.

The handbook includes three main parts;


History and Culture



History of visual culture in Malaysia



Malaysia in the era of globalisation

which was developed through several design projects and tests focused on construing a
national visual identity involving various participants in order to reflect a human-centred
approach (Akama, 2008). The design projects were used as a vehicle and method to
enhance further understanding, and to support the knowledge gained from literature and
prior research methods. Writing, designing and gaining feedback/recommendations
through tests to shape the concepts and content of the book involves multiple iterations.
This reflective process also echoes the idea of a ‘reflective practitioner’ (Schön, 1983).

The projects include:


Collaborative project with Malaysia Design Archive (MDA)



‘Malaysian Traits’ photography project



Design Tests
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The collaborative project with Ezrena Marwan, founder of Malaysia Design archive was
about developing a provisional taxonomy through deconstructing graphic design artifacts
from www.malaysiadesignarchive.org - a website consisting of graphic design works from
1850 to just after independence. The photography project themed ‘Malaysian Traits’
involves working with three Malaysian photographers to produce visual content for the
book.

The handbook reveals different methods of mapping information visually. Part One
reveals topographical maps depicting a series maps representing Malaysia over time as
well as in terms of space (Figure 1). This provides a graphic impression of locations,
indicating how the seas and coasts of the region have been perceived. Graphical maps
also illustrate the pathways of significant points in history: the early settlements, the
spread of Islam, spice routes, major trade routes, European power and the Japanese
Occupation. This shows that engagement with international trade and diversity has
always been rooted in Malaysia’s history. Today the nation state is made up of a very
cosmopolitan society that has already been part of a worldwide network in historical
times. Conventional collection of photos evidencing all the different relics are also used
contributing to the visual narratives of Malaysia’s past. For example, the gateway of the
Portuguese A’Famosa fort in Malacca had a Dutch coat-of-arms carved in relief (Figure
2), signifying Western-type colonial graphic design (Yunus, 2007).

Figure 1.

Figure 2.
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Part Two reveals a provisional taxonomy (classification) based upon systematically
tracing, mapping and deconstructing the visual artifacts found in the archive (Figure 3).
The artifacts were deconstructed by considering elements of design such as colour and
type, while distinguishing and interpreting the works in relation to major periods in
Malaysia’s historical past. Visual artifacts from different periods (colonialism, occupation,
emergency and independence) are analysed. Icons, symbols, common objects, visual
imagery and styles are identified. This mapping involves a historical review of how certain
visual signifiers have become more prevalent in some periods than others. For example,
in the colonial period, visual imagery depicting coconut trees and landscapes are
common; the local people are often depicted wearing the ‘songkok’ (cap or headgear
worn by Malay muslims) and headscarf. The visual form and style favours a flat use of
colour and a two-dimensional use of space. During the occupation period, the symbol of
the Japanese ‘rising sun’ was used repetitively, as well as agricultural symbolism such as
visuals of people wearing farmers’ hats, people working in paddy fields, imagery of
buffalos and depictions of Japanese swords. Comparatively, there were fewer depictions
of coconut trees in the occupation period, while details of buildings, such as decorative
and ornamental elements, start to appear. In the emergency period, there were many
‘Western’ product advertisements and packaging designs; namely, Hercules, MaClean,
Kepler and Stilman, which were promoted by the British using graphic design as a
marketing tool. One of the many ways used by the colonists to engage with local markets
was the production of its designs using multiple languages and typography, as well as
adaptation of local symbols into their visual communication (Marwan, 2010). Collectively,
local cultural elements also start to appear, such as the mosque, Chinese lantern and
other such emblems. Marwan (2010) observed that colonists took steps to adapt foreign
advertisements to local languages using systems of symbolic exchange, such as images
of local women and Jawi script, in order to attract or speak to the local markets in the
promotion of Tiger beer (Figure 4). This may be viewed as a form of early ‘glocalisation’ –
it indicates the ways in which foreign products such as cars, cosmetics, medicines and
consumer goods were being marketed through local adaptations in order to target the
local market.

Figure 3.

Provisional taxonomy: Timeline, Periods and Colour
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Figure 4.

Tiger Beer advertisement distributed by Fraser & Neave, 1933

From independence onwards, visual imagery depicting ‘harmony’ and multiracialism
appear more prevalent. It includes a large number of film posters mainly in Chinese and
Malay (language); local narration of horror films such as ‘pontianak’ (a type of vampire in
local folklore) and ‘orang minyak’ (oily man in Malay ghost myths) in particular. There
have also been plenty of Chinese publications in which; the visual style, use of type and
visual imagery have taken clear influence from their motherland (mainland China).
Products such as Phillumeny (match-related items) often use packaging design, brand
names and advertisements that are very much in the English style (and language), while
locally made products often bear a stamp stating ‘made in (particular state or Malaya)’ as
a trademark. Nationalistic icons and symbols such as the flag, rising sun, map and
emblem appear as signifiers depicting ‘victory’. Coconut trees still appear frequently in
visual imagery, while agricultural elements are depicted to send out messages against
poverty and hunger and to literally boost the home-grown economy of Malaysia as a
postcolonial nation.

Political posters such as Hossein Enas’s 1951 Berkhidmatlah Kepada Tanahair, designed
to enlist volunteers into the army in Malaya, is particularly interesting because it has
similar qualities to two of the most famous posters in Western history: the 1914 Lord
Kitchener poster by Alfred Leete and the 1917 Uncle Sam poster by James Montgomery
Flagg each designed to persuade millions of young men to join the Army (Figure 5).
Marwan (2010) states, despite the Malay man wearing traditional attire in Enas’s poster,
the visual expression of the man appears to be remarkably menacing, a visual expression
that has never been seen before in this context. She adds that its’ composition was
undoubtedly influenced by America’s Uncle Sam poster, which has the same intention.
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Figure 5:

Political posters to enlist volunteers into the army

Also important to any historical review of the prevalent graphic culture is a consideration
of the traditional arts and crafts, which reflect the many diverse influences and migrations
throughout the region’s history. Endangered trades featured in this section reveal the
principal external sources that have come through trade, conquest and migration, which
include Arabic, Hindu, Indochinese and mainland Chinese; some of which have become
part of the traditional and cultural practices of pluralistic society in Malaysia (Figure 6).
The traces of these influences are found in Malacca and Georgetown Penang of the
Straits of Malacca (Malaysia), which have been listed as UNESCO World Heritage
Sites. These two cities constitute a unique architectural and cultural townscape
without parallel anywhere in East and Southeast Asia (UNESCO World Heritage
Centre, 2008).

Figure 6.

Endangered trades - Nyonya beaded shoes, Handmade paper effigies

Part Three reveals the most striking feature of post-independence Malaysia which has
been its government’s dual commitment to multiculturalism and the development of a
high tech economy to supplement the traditional agricultural economy. The resulting
social transformations can best be seen in the bustling political and business life of Kuala
Lumpur city. Malaysia has therefore been demonstrating increasing degrees of
globalization during the past decade (Noorbakhsh, 2006). An urban sprawl of high-design
retail hubs, mega-malls, the haute cuisine dining scene, the night scene, five star hotels
and skyscrapers reflect global consumer culture. Within all the modern establishments in
the city and its local districts, international products and services are seen intertwined
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with street fare, night markets, fusion food, delicacies, local activities, homegrown
designer labels, colonial buildings and local complexes.

Another method of examining this diversity has been to use questionnaires asking
Malaysians to identify both tangible and intangible indicators of their national identity. One
particularly common feature was the local cuisine, since much of the social life centres on
eating out in the numerous low cost restaurants and stalls to be found all over Malaysia.
Of particular symbolic interest is Nasi Lemak (coconut rice), which is widely found in
Malaysia and has been called the national dish. A visual study of nasi lemak indicates ways
in which it is a signifier of Malaysian identity that appears on restaurant menus, in food
presentations, on convenience meal packs, and on signs at roadside stalls. The use of
photographic imagery, colour, typography and packaging design offer rich and valuable
information about the graphic design and visual style of a local product (Figure 7). Similar
visual traits can be seen on other defining features of Malaysian culture, such as it’s rural
scene, its urban scene, including mall culture, the ‘new’ coffeeshops, and transport.
What is interesting about these studies is that they reveal images not always found in
the clichéd tourist board type of imagery, which is generated by practitioners interested
in promoting Malaysia as a “destination”.

Figure 7.

Visual study - Nasi Lemak

‘Malaysian Traits’, anecdotal work of local photographers also provides fresh insight into
what is typical to Malaysian culture, through observing the colourful eccentricities found in
everyday Malaysian living. Anecdotal photography proves particularly useful in capturing
the intricate intercultural performance that takes place everyday in contemporary
Malaysian society, which is more likely to influence the conception of national identity so
that diverse groups might become a more equal part of it. Images of culture in action are
more likely to depict what it means to be Malaysian than didactic and clichéd stories
preaching superficial harmony (Desai, 2006) (Figure 8).
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Figure 8.

Ethnic Peculiarities – Thaipusam festival celebration

In order to test the usefulness of this design handbook, a number of tests were conceived
that invited designers to use the manual in branding projects. The first draft of the
handbook was used as test material. The test subjects were undergraduate graphic
design students undertaking a United Kingdom franchised BA (Hons) programme at a
private higher education institution in Kuala Lumpur, and team members of Thinklab, a
design organisation in Malaysia (Figure 9). The purpose was to gauge the potential and
usefulness of the handbook and to collect feedback/critique on ways it can be further
developed.

Figure 9.

Discussion session with Thinklab team members

Design Test I involved designing a project brief for students of graphic design tertiary
education level background. Students were divided into two groups – Test group A and
Control group B, and were assigned to undertake a project entitled ‘Essence of Malaysia’.
Following the outcomes of the project, focus groups were carried out with both groups.
Design Test II is a reflective practice through discussion among several working
designers from Thinklab. The approach is conversational which can enable a valuable
group discussion among the participants, which provides feedback, recommendations
and critiques. Their input as working designers is critical to the research, enabling a more
comprehensive outcome to the handbook. The design tests of the prototype design tool
(handbook) show that it:
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Provides additional unfamiliar design elements, images and icons that broadened
the awareness of local design practitioners and stimulated them to find out more
about their nation



Uses colour ways as a means of identifying different phases of Malaysian history



Helps the designer rapidly understand the historical evolution of the national
territory by means of animated maps



Investigates the diversity and vibrancy of Malaysia by means involving detached
observation, rather than seeking out examples of familiar clichés



Directs designers to consider how the observation of everyday Malaysian life can
produce a bank of imagery useful to communicating both the nature and feel of
the nation

In light of the tests, participants felt that the handbook describes complex history and the
national make-up in a visual way, suggests ways in which design can play a role in
shaping cultural identities and shows that local assets can effectively be explored and
interpreted through design and creative practices to define a nation’s brand. The
handbook is purposeful because it lays the foundation for, and inspires to encourage,
further writing and research on Malaysian history and visual culture. The handbook is
also a promising design tool for used in design and branding projects that need a cultural
component.

Conclusion
The outcome shows a collection of visual information about a nation’s history, geography,
demographics, trade and commerce, which helps identify that nation to both its own
population and to the rest of the world. The representation of the information in graphic
forms is aimed at highlighting both important knowledge about national identity and at
revealing implicit or hidden features of that identity. The handbook emphasizes the
significance of valuing cultural identity and locality in the image of Malaysia rather than
clichéd images influenced by Western modernity and Arabicised Islam, which is
becoming apparent as portrayed by the government.

The value of investigating and developing new national branding approaches is not just
restricted to graphic design: it may help policy makers in an emerging nation like
Malaysia better understand which are the most worthwhile national features to
emphasize. It emphasizes that information design (Tufte, 1990, 2001) and visual
narratives can reveal features, patterns and a collection of visual markers that project
unique qualities of Malaysian visual culture. It also contains an analysis of the historical
and visual culture at present, of which many Malaysian designers may be unaware, and
therefore it should enable them not only to be better-informed designers, but also to have
a starting point for their own research and investigation when taking on projects that
require reference to national identity. The visual identity handbook is therefore a design
tool, which helps both designers and policy makers explore their own local idioms in an
era of globalization. The handbook can also be adapted and developed by Malaysian
designers, and the hope is that its methods can be adapted for use in other emerging
nations.
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Abstract
Whilst there has been a large amount of research conducted on user acceptance and
acceptability of systems (Davis, 1986, Davis et al. 1989, Holden and Karsh 2010, Nielson
1993), there is no unified definition of user acceptance, or a list of concepts that can be
applied to different design disciplines (Regan et al. 2002). The aim of this research is to
develop a comprehensive definition and model of technology acceptance. This paper will
describe an initial study that explores user acceptance from the perspective of two relevant
subject disciplines: Industrial Design and Information Technology.
Experts in Industrial Design (ID) (n=6) and Information Technology (IT) (n=8) who had
been involved in the design of a range of different technologies from computer systems
through to products and cars were interviewed. During semi-structured interviews they
were asked to consider and generate factors and definitions relating to acceptability, and
any perceived overlap with the concept of usability. The data was analyzed through content
analysis.
151 concepts were generated by the participants; these were grouped to give 31 mutually
exclusive concepts. The generated list was supplemented with acceptance criteria
identified through a literature review to produce a comprehensive list of 63concepts. These
items were then categorized into 11 mutually exclusive constructs. Future work will
produce a revised Technology Acceptance Model which can be applied to hedonic,
voluntary and utilitarian systems.
Keywords: user acceptance, system acceptability, technology acceptance model
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Introduction
User acceptance has been identified as a barrier to the successful deployment of
information systems (Gould et al 1991). The Technology Acceptance Model (TAM) was
developed by Davis (1986) to evaluate information systems. Subsequently there has
been much research within the area of user acceptance and acceptability of systems
(Bertrand and Bouchard 2008; Davis 1993; Ginzberg 1981; Koufaris 2002; Lucas 1975;
Robey 1979; Swanson 1974; Swanson 1987; Turner et al 2010). In TAM, the level of
acceptability of technology for a user depends on their perception of its ease of use and
perceived usefulness. Davis defined perceived ease of use as the ‘degree to which an
individual believes that using a particular system would be free from physical or mental
effort’ (Davis 1986:82), and perceived usefulness as the ‘degree to which an individual
believes that using a particular system would enhance his or her job performance’ (Davis
1986:82). He determined the factors which made up these concepts by examining
existing studies and papers and then involving users in narrowing and refining these
factors into two questionnaires. The model has been applied and adapted over time (Liu
et al, 2010; Rigopoulos and Dimitros, 2007; Wu and Chen, 2005, Venkatesh et al 2003.
Venkatesh & Bala 2008).
Other related research includes Nielsen’s (1993) model of the attributes of system
acceptability. Nielsen identified concept categories such as “social acceptability”,
“practical acceptability”, “usefulness” and “usability”. Some of these constructs had
clearly related concepts, for example “easy to learn” and “efficient to use” are concepts
within “usability”. This was further extended to allow measurement of new mobile
technology and other fields such as online tax systems (Ketola and Roykkee 2001; Wu
and Chen 2005). Whilst these models are very good at allowing an individual to
understand and interpret acceptability, they are specific to information systems and do
not explore product acceptability more broadly.
Adell and Varhelyi (2008) commented that while there has been research on acceptability
and its measurements, there is still no clear or satisfactory definition of it. Regan et al
(2002:50) stated in their research the importance of acceptability, but acknowledged that
‘there is no consistency across studies as to what acceptability is’. These researchers
have identified a need to provide a consistent and clear definition of acceptability.
Existing Technology Acceptance Models have been widely criticized due to their lack of
usefulness and predictive capability (Bagozzi 2007; McCoy et al, 2007; Srite 2006). They
do not take into account the social consequences of system development and use, and
instead concentrate on the users’ perceptions of ease of use (Bagozzi 2007). This
research seeks to develop new definitions and a revised model of acceptability from the
perspective of different professional groups.

Aims
This research aims to generate a unified list of acceptability concepts through
consideration of the following questions:
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•

What are the components of an acceptable system?

•

How do Information Technology and Industrial Design experts view acceptability?
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Method
The methodology employed to derive the acceptability concepts involved an interview
study, supported and validated through a literature review.

Stage 1. Concept generation
Interviews were undertaken to generate acceptability criteria from two professional
disciplines.

Participants
Lecturers were chosen for their expertise within their specialized field and broad
knowledge of technology acceptance through their teaching and research. In total, 14
lecturers took part; 8 from information technology (IT) related disciplines and 6 from
industrial design (ID). Of the 14 participants, 11 were male and 3 were female (as shown
in Table 1).

Table 1. Summary of participant characteristics

Industrial Design

Information Technology

Number of participants

6

8

Male

5

6

Female

1

2

Procedure
Semi-structured interviews were selected as the most suitable method for collecting data
allowing for exploration of points of interest through the use of probing to expand on preplanned questions (Dohrenwend et al 1965; Smith 1975). After an introduction to the
study, a standardized interview schedule was followed in which four questions were
explored:
•

What do you think makes a product or system acceptable?

•

How would you go about measuring acceptability?

•

What factors do you think should be included in a definition of acceptability?

•

Do you see acceptability as being different from or overlapping with usability?

The interviews were undertaken in the participant’s workplace and lasted for
approximately 90 minutes. Notes were taken for later analysis.

Analysis
Conceptual content analysis was used to analyze the notes (Kohlbacher 2006). The text
was coded into content categories in a selective reduction process. This process was
carried out by placing the text into categories consisting of sets of words and phrases.
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The concepts were derived from the content categories in an iterative manner where the
researcher identified new concepts as the coding was conducted. Coding rules were
drawn up to ensure consistency. This resulted in a comprehensive list of acceptability
concepts with initial descriptions of terms. The frequency with which each concept was
identified by each type of expert was noted.

Comparison between interviews and literature review concepts
A literature review on acceptability was undertaken using material drawn from the fields
of design, human-computer interaction, gaming and user psychology. The interviewgenerated acceptability concepts were then compared with the literature review to
identify:
•
•
•

Recognised acceptability concepts in the literature
Novel interview-generated concepts
Previously identified interview-generated concepts

A final concept list was generated and definitions formulated from those given by the
participants, those in the literature, and in discussion with the research team.

Stage 2. Construct identification
A card sorting exercise was undertaken to identify the constructs into which the
previously identified concepts fall.

Participants
10 participants (7 male and 3 female) drawn from various backgrounds, who had not
taken part in stage 1, sorted and categorized the 60 concepts into self-generated
categories. A further 20 participants (11 male and 9 female) then categorized the 60
concepts into a rationalized set of defined constructs. The participants ranged in age
between 18 and 65.

Procedure
A mind-mapping exercise (Kokotovich 2008; Mento et al 1999) was selected as the most
suitable method for categorizing the 60 concepts into constructs. Participants were given
the 60 concepts with their definitions and asked to group the concepts according to how
they felt they related to system acceptability. For example, one participant created a
category called ‘emotions’, and placed cards around it that might cause the user to have
an emotional response to the system. Participants were then invited to finalize their
categorization of the concept cards by generating construct cards. They were asked to
write the construct name, a definition and place the concepts that belonged to the
construct on top of the card. Concepts could only belong to one construct. This sorting
task took approximately 90 minutes. 11 constructs emerged from this stage
To further validate the constructs a second group of participants was asked to sort the
concepts into the 11 constructs. In this card sorting exercise (Capra 2005; Neilson 1995)
the participants were given 11 cards with the construct names and definitions, and the 60
concept cards, also with their definitions. The participants were requested to lay the
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construct cards out and place the concept cards on top of the construct cards most
relevant to system acceptability. This took approximately 30 minutes.

Analysis
The concept categorization analysis was carried out through the creation of a matrix
between the concepts and constructs. The results were placed into percentiles for the
number of times a concept was placed within a construct.

Results

Stage 1.Concept generation
The 151 concepts generated by the participants were analyzed and grouped into 31
mutually exclusive concepts. Of these, only 7 could be mapped on to previous definitions
relating to technology acceptance. A further 32 concepts were identified from the
literature resulting in 63 concepts in total.
A rationalization process was undertaken to clarify the concepts – ‘cost’, ‘supporting
documentation’ and ‘usability’. ‘Cost’ was broken down into purchasing costs and
maintenance costs. The concept, ‘supporting documentation’ was combined with ‘help’.
A similar rationalization process was followed for the concept ‘usability’. All of the
participants believed that usability overlapped with acceptability, but that they were
distinct concepts. Definitions for usability were researched to ensure that all aspects of it
were included in the concept list. The ISO 9241 (1998) defines usability as ‘the extent to
which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified context of use.’ Nielsen (1993:26)
identified usability as consisting of multiple components; learnability, efficiency,
memorability, errors and satisfaction.

Comparison between Information Design and Information
Technology experts

The purpose of conducting the interviews with IT and ID experts was to identify any
variations or similarities between the concepts identified by the two disciplines. In total
151 concepts were identified, with considerable repetition IT experts identified 95 of these
and ID experts identified 56. IT experts identified an average of 11.87 concepts, ID
experts identified 9.50 concepts.
The most frequently identified concepts are shown in Table 3
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Table 3. The most frequently identified concepts

Industrial Design

Frequency

Information Technology

Frequency

Desirability

6

Ease of use

8

Ease of use

5

Clarity of responsibility

8

Transparency

5

Flexibility

6

Stage 2. Concept categorization
As noted, the 60 concepts were categorized by participants using their own constructs
and definitions. The analysis of the 60 user generated and defined constructs generated
11 mutually exclusive and defined constructs. The results of two participants were
omitted because it appeared that they did not understand the exercise. Table 4 outlines
the constructs.
Table 4. 11 Constructs

Construct

Definition: The extent to which the system…

Aesthetics

pleases the user in its visual appearance

Cost

balances the ratio between price/benefit

Cultural &
compliance

legal complies with laws, standards and cultural expectations

Customizability

allows tailoring of the interaction experience to individual users

Emotional impact

affects an emotional response from the user

Engagement

provides opportunities for user engagement

Feedback

provides feedback on the user’s interaction

Functionality

performs as it was designed and as the user expects

Help

provides help and support to enable the user to complete any
task

Learnability

supports in progressing the user from novice to expert

Usability

is perceived as fit for purpose in context with their individual
needs and requirements

In order to develop a new acceptability model from which a questionnaire could be
derived, it was necessary to group the original 60 concepts into the constructs shown in
Table 4. In order to do this, 20 participants placed the concepts into the identified
constructs. Table 5 shows the 40 concepts grouped into 11 constructs, the definition of
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the concepts, the research from which the concepts were drawn (where applicable) and
the percentage of agreement for the categorization process.

Table 5. 60 concepts within 11 constructs

Definition (the extent to which…)

Percentage agreement
with classification into
construct

Prior research

Aesthetics
The visual appearance of the system
appeals to the user

(Tractinsky
2005)

&

Hassenzahl

The qualities, functions and the
features of the system please the
user

(Koufaris 2002)

The system is sought-after by the
user

(Davis 1986; Benedek & Miner
2002)

75%

65%
60%

Cost
The maintenance costs meet the
benefits of the system

(Granja-Alvarez and BarrancoGarcia 1997; Nielsen 1993)

The purchase costs meet the benefits
of the system

(Granja-Alvarez
Barranco-Garcia 1997)

and

85%
85%

Cultural and legal compliance
The system meets behavioral or
social expectations

(Wan et al 2007)

The system complies
requirements

(Tavits 2007)

with legal

The system demonstrates what it is
doing with your information

(Forrester & Reason 1990)

The user is protected from harm

(Parnas et al 1990)

The system can prevent or protect
itself against unauthorized activity

(Bomil & Ingoo 2003)

Regulatory guidelines are complied
with

(Nielsen 1993)

The user feels they can see what the
system is doing

(Beringer 2004)

The user feels the system behaves in
an open and accountable manner

(Fogg and Tseng 1999)

70%
75%
70%
65%
65%
70%
60%
65%
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Definition (the extent to which…)

Percentage agreement
with classification into
construct

Prior research

Customizability
The system can be personalized by
the user

(Dix et al 1998)

The
system
requirements

(Dix et al 1998; Nielsen 1993)

adapts

to

user

60%
60%

Emotional impact
The system invokes a relevant mood
or character

(Theories & Principles
Game Design 2010)

The system creates a positive
emotional reaction within the user
during interaction

(Tractisky & Hasselzahl 2005)

The system gives delight or pleasure

(Tractisky & Hasselzahl 2005)

75%

The system is fun to use

(Tractisky & Hasselzahl 2005)

65%

The user becomes annoyed by, or
with the system

(Ceaparu et al 2004)

The system provides benefits to the
user

(Casey et al 2007)

The system fulfills the users wishes,
expectations and needs

(Lindgaard & Dudek 2007)

The
system
causes
emotional or nervous strain

(Yi & Hwang 2003)

mental,

of

70%

65%

65%
60%
55%
80%

Engagement
The system is compatible with the
user’s capability

(Oxford
2011)

Dictionary

The system attracts and maintains
user attention

(Tractisky & Hasselzahl 2005)

The user is focused and engrossed in
the task or experience

(Irmi & Mäyrä 2005)

The system has qualities, functions
and features which fulfill the user

(Blackler et al 2002)

The system encourages the user to
complete the task
The system guides user interaction

Online

65%
70%
70%
55%
65%

(Norman 1988)

60%
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Definition (the extent to which…)

Prior research

Percentage agreement
with classification into
construct

Feedback
The individual roles of the user and
the system are clearly defined

(Tavits 2007)

The system provides information in
response to user interaction

(Norman 1988)

The user perceives the speed of
interaction is acceptable

(Szameitat et al 2009)

The system provides useful and
timely information on its activity and
condition

(Nielsen 1993)

The user is aware that they are
accountable for their own actions

(Muller et al 1997)

65%
60%
60%

75%

60%
Functionality
The system can be used with
accuracy and completeness to
support users achieving their goals

(Davis 1986; ISO 9241 1998)

The system enables the users to
achieve their task in a quick and
economical manner

(ISO 9126; ISO 9241 1998;
Koufaris 2002; Nielsen 1993)

The system makes it difficult to make
incorrect, invalid and irreversible
actions

(Nielsen 1993)

The system allows the user to
recover from, undo or correct their
errors

(ISO 9126 1991)

The system meets the user’s wants
and needs

(Ginzberg 1981)

Components support user task and
goals

(Dishaw and Strong 1999; ISO
9126 1991)

The system provides a predictable
level of performance

(Kuo & Prasad 2000)

The system can cope with, and
recover from misuse

(Tractisky & Hasselzahl 2005)

The system is robust and error free
on release

(Tractinsky & Hassenzal 2005)

The system is helpful to the user in

(Dix et al 1998)

60%

60%

60%

60%
60%
75%
60%
60%
70%
60%
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Definition (the extent to which…)

Prior research

Percentage agreement
with classification into
construct

achieving a task or goal
The system responds in an expected
and consistent way in response to
the user

(Nielsen 1993)

60%

Help
The
system
provides
useful
information to assist the user in task
completion

(Nielsen 1993)

70%

Learnability
The user can
capability

discover system

The system allows use free from
support from other users or sources
of help or documentation

(Kitajima & Polson 1997)

(dictionary.reference.com
2011, Mann and Helal 2004)

The system is familiar and can be
used instinctively

60%

55%
60%

The level of intellectual and
emotional investment required to
engage with the system

(Dix et al 1998; ISO 9126
1991; Nielsen 1993)

The system allows users to begin
effective interaction and achieve
maximal performance

(Nielsen 1993)

The user can remember how to use
the system between visits

(Nielsen 1993)

The
system
maps
to
the
understanding and expectations of
individual users with varying levels of
expertise

(Fein et al 1993)

The user can determine the effect of
a future action system based on past
interaction experiences

(Dix et al 1998; Jordan et al
1991; Nielsen 1993)

60%

70%
65%

55%

60%

Usability

606

The system can be used in a barrier
free manner by users with individual
and varied needs

(Stephandis et al 1998)

The system behaves in a similar and
expected manner in appearance,
behaviour, controls, and tasks

(Grudin 1989; Nielsen 1993)
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Definition (the extent to which…)

Prior research

The system can be used by specified
users to achieve specified goals in a
particular context

(Davis 1986)

A user’s knowledge and experience
can be applied when interacting with
the system

(Dix et al 1998)

The user is forced to make a choice
within the system before they
understand the importance or
consequence

(Dix et al 1991, Shackel &
Richardson, 1991,

Interlinking features of a system are
made clear to the user

(Pane et al 2002)

Percentage agreement
with classification into
construct

65%

65%

60%
60%

Discussion and future work
Despite the extensive body of research on technology acceptance, the lack of a unified
definition and list of component concepts is evident. This research has provided a
comprehensive list taking into account literature sources from various disciplines and
incorporating the views of relevant subject experts.
This research has explored the components of system acceptability with ID and IT
experts who have different views on system development and acceptability and the way
those concepts are related. The concepts generated by the experts and the literature
review indicates that there are a number of concepts that are generally recognized as
underpinning acceptance, but these have not been linked directly in one published
source. Indeed, acceptability has been shown to be a complex multi-factorial concept and
the value of an interdisciplinary approach has been demonstrated.
The interview results indicate a difference in perception of acceptability between ID and
IT experts. ID experts set higher priority for concepts such as desirability and
transparency. These are concepts which encompass the user having a sense of
ownership and knowing how to interact with the system together with a sense of trust with
it. On the other hand, IT experts emphasize concepts such as ease of use and clarity of
responsibility. This indicates that ID experts focus more on the importance of the user
wanting the system as opposed to IT experts who prioritize system functions and the
practicability of a system.
All of the participants in the interviews believed that system usability overlaps with
acceptability. For a system to be acceptable it has to be usable, but if it is usable, it is not
necessarily acceptable. This is consistent with Nielsen’s (1993) view that acceptability
encompasses usability but is much larger; containing many more attributes which include
social elements. Accordingly the final list of acceptability concepts given here include
components of usability e.g. efficiency, effectiveness, error recovery, functionality and
intuitiveness. As mentioned above, usability as a concept is not listed even though it was
identified. A literature review was undertaken to identify the concepts which contribute to
usability. These were then placed in the concept list for acceptability.
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This research has resulted in a list of 60 concepts in 11 constructs. The next stage of the
work aims to define a comprehensive model of acceptability. It is important to take a
unified approach incorporating the views of different disciplines so that systems can be
designed and evaluated with a multitude of end-users in mind. Future work will be to
prioritize the concepts and constructs to allow a rated questionnaire to de developed. We
will also continue to explore in more depth the differences between different subject
groups, whilst also exploring the views of other relevant disciplinary experts. The model
will be tested on a number of utilitarian and hedonic systems. In the longer term the aim
is to consider the applicability of the model to different types of systems and products,
and develop an appropriate evaluative tool.
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Abstract
Over the last ten years, there has been an increasing interest in studying the role of
aesthetics in design research and the new dimensions that this discipline could bring in our
subjective relation with the environment around us. Much has been written in order to
understand the factors that contribute to an aesthetic experience with products but little of
this research is transferred in the design process in order to create this kind of experience
to researchers, designers and engineers as a team. We use a theoretical framework that
describes an aesthetic experience, and focus on the narrative quality of such an experience.
By providing narrative triggers to the persons involved in a design process of a work-inprogress web platform called SenseTale, we aim to see the influence of these triggers on the
collective experience during a design workshop.
Keywords: narrative dimension, experience, multidisciplinary team

612

Conference Proceedings

Marjan GEERTS, Ioana OCNARESCU, Carole BOUCHARD
and Améziane AOUSSAT

Introduction
The historical focus of our research laboratory - Alcatel-Lucent Bell Labs, is characterized
by technical innovations in different domains such as software engineering, operating
systems, physics and networks. In order to understand the traditional technical vision of
this research center, we would like to quote Claude Shannon, the father of
communication theory. He wrote, “frequently the messages [in communication] have
meaning; that is they refer to or are correlated according to some system with certain
physical or conceptual entities. These semantic aspects of communication are irrelevant
to the engineering problem” (Shannon, 1948). This implicates that in Shannon’s age,
meaningful communication was not the focus of an engineer working at our research
laboratory. However, over the last 5 years, when our research laboratory became the
research center of an industrial telecommunication company, its focus and research
process changed. One of the major changes is the creation of multidisciplinary teams in
order to benefit from knowledge coming from different domains and the focus of our
laboratory goes further than the software development, towards new realizations:
scientific facts, technologies and applications. Scientific facts and technologies lie close
to the traditional purpose of this laboratory. It is about the capacity of a researcher to
observe the world and model it with the methods and tools of a scientific area and to
create technologies that solve different problems. Today, as designers within this context,
our vision goes further on including personal, meaningful, social and cultural aspects in
our work to create experiences instead of mere technologies. Different researchers
(Dunne, 2008),(Hassenzahl and Carroll, 2010), (McCarthy and Wright, 2007), for the last
15 years, underline the importance of these aspects. The concept that regroups this
design vision is the aesthetic experience and its role in extending our minds, our
subjective relationship with the world and our active relationship with other people
(Dunne, 2008).
The understanding of the aesthetic experience within the interaction between users and
products offer possibilities for how persons experience technology by exploring subjective
dimensions like desires, dreams (Dunne, 2008), imagination (Petersen, Iversen, and
Krogh, 2004), and stories (Turkle, 2011). However, instead of focusing on the users’
experience, our goal in this paper is to understand the role of aesthetics experiences in
the design process. We believe that studying the experience lived by designers,
engineers and human specialists that work together in a multidisciplinary team and have
an aesthetic experience as a team, will be reflected in their creations and in their way of
sharing knowledge and working together. Therefore this is a study on the way future
products are created in the telecommunication industry. We believe that this research
project will have an impact on final applications, technologies and scientific knowledge
and that the aesthetic experience of creation, from the innovation process will be
transformed in aesthetic qualities of the final outcomes of our research laboratory. Thus
the challenge for designers within this technical context is to create aesthetic triggers to
engage engineers, designers and human specialists in a less functional way, but towards
more playful, sensible and intimate ways to better create and apprehend technology for
an engaging creation experience.

Aesthetic experiences and narrative triggers
The rise in the development of interactive electronic products has been accompanied by
growing interest in the aesthetic aspects not only of the artifacts themselves but in the
aesthetics of interactions (Locher, Overbeeke, and Wensveen, 2010) and even on the
concept of aesthetic experience in general. The dynamicity of interactive products and
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the way a relation is developing through time with such objects, opened for the design
research a new understanding and new knowledge of this abstract concept and the
question of How to design for Aesthetic Experiences? becomes a general research track
nowadays. Different researches (Petersen, Iversen, and Krogh, 2004),(Locher,
Overbeeke, and Wensveen, 2010) used philosophy - pragmatist aesthetics of Dewey
(2005) and Shusterman (2000) in order to create general frameworks that study such
experiences. In our attempt to understand aesthetics and experiences and apply these
concepts to the design process, we are using the framework proposed in (Ocnarescu et
al., 2012). According to this framework an aesthetic experience is understood as a
temporal blending of three parameters: the narrative dimension, the discourse element
and the body and senses interaction. In this paper we will try to understand how to create
triggers for one of the dimensions proposed by (Ocnarescu et al., 2012) during a design
process phase of an application.

Figure 1 Aesthetic experience dimensions as proposed in (Ocnarescu et al., 2012)

The narrative dimension of the experience of the interaction between a person and an
object or a situation that transports the person towards a space that elicits imagination
and that is connected to the person’s imaginary. Imaginary is a word known in French
language that describes “the network of images, discourses, myths and narratives
intertwined with the production and use of services, technologies and products” (Musso,
Ponthou, & Seulliet, 2007). It is within this intersection between the person’s imagination
and his imaginary, where meaning and stories are born and where subjectivity and
appropriation have a potential to be developed. As shown in (Ocnarescu et al., 2012), the
meaning creation passes through different levels like transportation, imagination,
connection to imaginary and finally story creation and integration.
The discourse elements are the rational description of all objective facts and properties
of the experience with the experienced object or situation. Like the narrative dimension,
these elements are created through different steps that are dynamically mixed and that
contribute to the overall dimension: contextualization of the experience, description,
classification and organization of the object’s properties during the interaction and finally
integration.
The body and sense interaction is closely related to the notion of embodiment of the
person within the interaction with the object and how the body experiences that particular
experiential situation. This dimension is defined as the capacity of human beings to
interact and create knowledge with the world through their bodies and senses and it is
explained as a mixture of different elements like interaction with the object's
representation (i.e. before interacting with the actual object, the person could interact with
a representation of the future object), static and dynamic affordances, the actual
interaction and the embodiment of that particular body and senses interaction.
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We imagined ways to create opportunities for each of these parameters of the aesthetic
experience that we called Aesthetic Experience Triggers. They are provided from outside
the interaction context and influence each of the aesthetic parameters of the experience.
We distinguish 3 different kinds of aesthetic triggers: narrative triggers, discourse triggers
and body & senses triggers. In Figure 2 we present the challenge of all these triggers, like
to create as space for stories, for curiosity and willingness to understand a rational
discuss and finally for the opportunity to create body and senses interaction and
embodiment. In the following, we would like to dive deeper into the meaning of the
narrative dimension and narrative triggers.

Figure 2 Aesthetic Experience Triggers

The narrative dimension is the dimension that brings in the subjectivity of the experience.
As Dunne cites C. Beevor in (Dunne, 2008) the force of creating aesthetic experience
with technology rests the narrative possibilities as an “imaginative cooperation, … a
magical door into a mental territory” where the “user (is) a protagonist and co-producer of
narrative experience rather than a passive consumer of a product’s meaning”. Petersen
et al. emphasize that an important characteristic of situations that have a potential to
create aesthetic experiences is related to their capacity to excite the person’s imagination
(Petersen, Iversen, and Krogh, 2004). The narrative dimension in our framework consists
of five temporal steps as presented before:
1. transportation – the object acts like a metaphor,
2. imagination – the person starts to imagine a story,
3. connection to the imaginary – connecting the metaphor to all dynamic
combinations of social and cultural symbols, universes and norms,
4. meaning and story creation – the phase in which the person subjectively
investigates the experienced situation and
5. transformation – after the appropriation of the story the person is transformed in
his behavior.
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The case study presented in the next chapter explores the narrative dimension of a
collective experience and how these narrative triggers have an aesthetic potential for the
design team experience. The proposed framework of aesthetic experience parameters is
used in a generative sense: it supports the understanding of the creation of aesthetic
triggers. Our design questions are related to how to create such narrative triggers to
connect the design team at a subjective level during a design exercise.

Case study: SenseTale
To deepen our understanding of the influence of aesthetic triggers on the creation
process we did an experiment with a small design team. We asked them to use a
creation platform called SenseTale. SenseTale.com is a platform that allows the creation
of visualizations based on sensor data from a personal device or a smart object. ‘Senses’
are data flows that come from sensors in a device, for instance a smart phone.
SenseTale allows the user to make meaningful dynamic visualizations, called Tales,
based on the data flows coming from the Senses.
To illustrate this, we present an example on how such a Tale is created. Imagine a
person who is carrying his smart phone in his pocket and who enables the acceleration
sensor on his phone. From that moment, his smart phone will send real-time data about
his accelerating behaviour (the person starts to walk, or run) to the SenseTale platform.
The person creates a Tale on SenseTale.com, where he uses the acceleration Sense he
just enabled, to activate visualized actions. In this case the acceleration Sense activates
a puppet that starts walking at the moment of acceleration and to count the number of
times he started walking that day. When he publishes the visualization, the image of the
walking man will appear real-time, whenever the sensor on his smart phone will detect
that the acceleration is higher than zero. And the number of times the person has started
walking that day will increment at that moment and this will be displayed in the same
visualization.

Figure 3 My Senses

Figure 4 Tale Visualization

Objectives
From earlier creation experiments with SenseTale, we know that it is quite hard for
SenseTale users to think of any new visualization to create Tales, and they found that the
examples that this platform propose are not inspiring for future Tales creation. Even if the
goal of this application is to create meaningful Tales and make the user live an
experience through creation and then usage, neither the Tale nor its creation are
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designed to provide a space for such experience. In this experiment we chose to work not
with users but with an internal design team to understand how narrative triggers,
imagined by two designers of the team, could create a space where subjective
experiences could take place during the Tales creation. In doing so we try to find answers
to the following questions:
1. How do narrative triggers influence the collective experience of a design team?
2. What is the impact of this collective experience on the Tale creation?
3. Which new dimensions for the SenseTale platform are proposed by the outcomes
of the experiment?

Protocol
As the SenseTale application was an internal and thus confidential application at that
time, we had to create our experimentation with internal personnel from Bell Labs
Belgium and Bell Labs France. This was also the reason why we were divided in two
groups and we used a video conferencing application. Nowadays for international and
multisite corporations where temporal latency is severely reduced for financial reasons,
designing together means also using videoconference tools while being at a distance.
Designers are constrained to create and imagine concepts in these situations and
therefore we consider that the case study presented in this paper represent a certain
reality of a design session in an international company.

Workshop steps

Time

Contributors

SenseTale presentation

15min.

Design researcher 1

Narratives & design research

15min.

Design researcher 2

Workshop brief

15min.

Design researcher 1&2

Creative session

45min.

All design team

Questionnaire

15min.

All design team

Table 1. Workshop experience – temporal description

The design team of this experiment consisted of two product designers, two interaction
designers and one computer scientist from which one product designer and one
interaction designer are two of the authors of this paper. The low number of participants
in this design session is explained by the confidentiality constraints explained before. The
participants were divided in two groups on two locations, France and Belgium and they
were connected via a videoconference system.

Figure 5 Narrative triggers experiment, picking a Sentence card
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The experiment lasted for 1 hour and 45 minutes (see Table 1). The first 15 minutes, one
of the design researcher presented the SenseTale platform to the design team: the list of
Senses is shown (see Figure 3), as well as some examples of created Tales as we
presented before during the application description. The 15 minutes, the second design
researcher presents how the narrative dimension was used in different design projects
and how this dimension is important to create an aesthetic experience. Projects taken
from design literature with a strong narrative dimension like Dunne’s Thief of Affection or
Faraday Chair (see these projects explained in (Dunne, 2008)) or the triggers used by
(Djajadiningrat et al., 2000) like the Extreme Characters and the toy revolver were
inspirational material for the design session. By presenting these materials we tried to
explain how different researchers used triggers to create subjective stories and aesthetic
experiences.
As a next step, the design team received the triggers and the workshop brief was
explained during another 15 minutes. These triggers, that we could define as story
elements, inspirational materials and activities to be used and performed during the
workshop, had the goal to create a specific narrative environment in which the five design
team members could create Tales and also to live an experience while creating them.
Therefore we designed two sets of cards: nine Sense cards and eight Sentence cards.
Sense cards describe a Sense, for example an Acceleration card (see Figure 6). Each
card provided the name of the Sense, an image that illustrates the use of this Sense or
the functioning of the sensor and information on what kind of data this Sense provides.
Sentence cards describe the first sentence of a story, always starting with ‘Once upon a
time…’. Each Sentence card includes an image that showed the situation described in
the sentence. There are 8 Sense cards, because this is the number of sensors that are
available in the SenseTale application. There are 9 Sentence cards, because we think
this is an appropriate number of cards, to have a 45 minutes creative session, telling
each other stories (minimum 5 minutes per story).
One by one, the designers are asked to randomly pick one Sentence card and two Sense
cards. They are requested to tell a story based on the cards in their hands. The story was
shared to the others. This session lasted for 45 minutes.
Finally, in the last 15 minutes the participants shared their experience during the session
and answer a collective interview on the potential of the narrative dimension proposed by
the card-triggers to create a collective experience and on the aesthetic potential of this
experience.

Figure 6 Sense and Sentence cards

618

Conference Proceedings

Marjan GEERTS, Ioana OCNARESCU, Carole BOUCHARD
and Améziane AOUSSAT

Results
During the 45 minutes that the design team went through the experiment, the narrative
triggers where obviously guiding the storytelling. The Sentence cards were defining who
the main character of a story is, the Sense cards defined what the detected senses where
and sometimes even defined what the Actions were (some Senses changed into Actions
while telling the story, for example the ‘sound sensor’ changed into a ‘sound emitter’).
The goal of these cards was to understand the role of narrative triggers for a collective
experience of a design team, how these elements could bring a subjective dimension and
how this narrative dimension contributes to the creation of a potential for the aesthetic
experience. The following observations try to answer the first two design questions that
we stated earlier, the influence of the triggers over the collective experience and the
influence of the collective experience on the Tale creation. For the third question, we
would like to underline the different triggers mechanisms that the design team of
SenseTale application could include in the next versions of this platform.

Tell us more!
In order to make the narrative more rich, the designers started to question the narrator.
Questions like: “Where did this happen?”, “What is the name of this person?”, “How did
this happen?”, “What is the title of this story?” made the narrative more detailed,
stimulated the narrator, and it made the whole team understand the story and get more
engaged into it. Even if the structure of the Tales was not pre-established, these types of
questions express the need of structural elements that could be taken into consideration
for future Tale creation.

Visualize the story!
During the first story, at one location, the designers started to draw the story on post-its.
This medium was at hand and made the communication between the two locations much
easier: showing the drawings of a story in front of the camera to the other location right
after the creation of the story, validated or invalidated the understanding of the designers
on the remote location. Even if this solution was an adaptation of the remoteness
constrained, designers found themselves more engaged due to the fact that they could
express themselves by drawing as we show in the following subsection.

Figure 7 Post-it drawings; on left of story ‘Pricilla’s wake-up alarm-by-people alarm’

Building the narrative
We tried to understand the narrative dimension of the experience by asking an open
question: “What made you be in a narrative space?”. One of the participants answered
that “imagining the name of the characters made me use my imagination and engage
myself in the story”. Other comments were related to details: "at the moment when you
loose yourself in the world of imagination and when you begin to set-up details" and "if I
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was a character of the story I would have been even more engaged ... I needed more
time to imagine myself". These comments gave us the impression that imagination step,
the second aspect of the narrative dimension functioned well in this experiment and it
played a big role in this experiment. The participants considered that “drawing on the
post-its made them imagine more…”. This tells us that imagination grew when visualizing
and fixing the story. This drawing of the story also supports the appropriation of the story.
“…and the sentences that were already proposed made us 'take off'”. This might indicate
that the transportation quality, where the object acts like a metaphor, is already
predefined by the combination of the Sense and Sentence cards, that propose to use an
object (a smart phone, or other smart device) as a metaphor and also the influence of the
sentence “Once upon a time…”.
During the experiment there occurred one redesign of a story. The initial story was
created using the GPS and Orientation Sense cards, and the ‘Once upon a time…there
was a lady who always woke up late’ Sentence card. This story was titled ‘Pricilla’s wakeup alarm-by-people alarm’. Since this narrative inspired one of the other designers, he
created a second story, based on the same Sentence card. He did choose another
combination of Sense cards though, not picking them randomly from the set of Sense
cards, but taking the cards that most inspired him. He selected the Sound pressure and
the GPS Sense cards, told the previous story, but with some specific differences and
called his story the ‘Shake me Pricilla!’ story. This interplay between the designers in the
team shows that a narrative is never finished and can always be updated or retold and
finally the created stories might also be triggers on their own. The appropriation of the
story makes the narrator introduce his/her subjectivity redesign of the Tale. And this is
also one of the purposes of the SenseTale application.

Natural step towards Tale creation
What is the impact of this collective experience on the final application, the Tale? The
biggest impact for the Tale creation lies in the use of post-it’s to sketch the narratives.
Those preliminary designs of a Tale, do not only build, communicate and facilitate
appropriation of the story, but they are a natural step towards a more mature creation of a
dynamic visualization. The narrative triggers did not direct this event, but perhaps the
type of participants (mostly designers) and the set-up of the experiment (two teams on
remote locations) elicited this sketching behavior, which should eventually be done on the
SenseTale website.
This sketching behavior can also be seen as the third step in the narrative dimension connection to the imaginary. It is the creation of a collective representation of the Tale, an
image including any combinations of the social and cultural symbols that the team
shares. The example in Figure 7 shows different post-it notes and ideas and the rapid
sketch of the story of ‘Pricilla’s wake-up alarm-by-people alarm’.

Conclusions
Within a high-specialized technical context, the study of the relation, the experience and
the interaction between the user and an object is mandatory. Much has been written in
order to understand the experience between a user and a product (Seminar &
Experience, 2011)(Hassenzahl & Tractinsky, 2006), but our research places the user in
the multidisciplinary design team and focuses on their experience in the design process.
Narrative triggers do have the capacity to improve the transportation and the imagination
of a design team, and have therefore the potential to augment the narrative dimension.
Together with more visual ways of communicating in the design team, which stimulates
the connection to the imaginary, this should lead to a more playful and intimate ways of
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creation, not based on technological innovations, but based on aesthetic creation
experiences that drive the invention of meaningful communication applications. Future
work could integrate the observation regarding the narrative structure and test different
narrative triggers to elicit such structure. Other focus could explore the notion of a Tale
representation and sharing and even study how an already created story becomes a
narrative trigger for future usage.
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Abstract
For designers, a key consideration to improve the environmental performance of new
products and services is energy and resource efficiency (eco-efficiency). This is particularly
important for household energy using products (EuPs) as they consume significant energy
during the consumption (use) phase of their lifecycle.
EuPs incorporate many types of consumer electrical and electronic products, including
televisions and computers as well as the many other powered kitchen, laundry, bathroom
and personal electronic devices of which ownership, both individually and cumulatively has
increased dramatically in modern households. A consequence of EuP ownership and
changing behavioural patterns is that EuPs cumulative contribution to overall household
energy use is increasing in Australia, at 4.7% per annum. This is despite the sustained
efforts over many years to improve energy efficiency of individual EuPs that is claimed to
have improved at a rate of 2% per annum since 1970. This begs exploration of the drivers
underpinning this divergence between predicted energy conservation through efficiency
and actual energy use. The aim of this study is to investigate why household energy use
from EuPs continues to rise. Such situations are described as ‘rebound effects’ where
‘designed in’ energy savings are not achieved.
Exploring the proposition of the rebound effect, this study investigates design, ownership
and use parameters of televisions (and peripheral equipment), washing machines,
dishwashers and refrigerators benchmarked over a period of time. Drawing upon a variety
of technical and behavioural criteria, data is mapped and presented for analysis to locate,
identify and remark upon the qualities and significance of a likely rebound effect. Such
information, where identified, highlights the hidden implications and significance of
product use and user behaviour in shaping the success, or otherwise, of design strategies to
conserve energy and consumption.
Keywords: rebound effects, eco-efficiency, user behaviour
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Introduction
Energy use per person within the residential sector in Australia has been
steadily increasing year on year (DEWHA 2008). Rather than any single
contributing factor, this phenomenon can be seen as the result of a
combination of converging societal, technological and behavioural factors
such as, population and household dynamics, ownership, use and cost of
Energy Using Products (EuPs).
Improving energy efficiency is often framed as a technological challenge
without understanding and accounting for the influence of user behavioural
(product use), ownership and cumulative consumption factors. Such ‘soft’
factors are often hidden and can appear as inconspicuous or secondary
(Jackson 2006, Shove 2003), but from our analysis of specific household
EuPs this consumption can be significant and cause energy rebound
effects. The data presented in this paper aims to contextualise the
importance of these factors and their significance to energy use in modern
Australian households.
Energy, particularly electricity, is used for a wide range of optional and
essential household purposes. Essential purposes being those required
for reasons of health, sustenance and hygiene. Optional energy usage
relates to non-essential energy using activities such as watching television
and using entertainment devices. Optional energy usage may also include
excessive consumption of products deemed essential such as extremely
cold refrigerator thermostat settings and using a dishwasher or clothes
washing machine at half capacity.
Whilst touching on refrigerator energy consumption, this paper focuses on
products that are mostly of an optional nature; where behaviour, use and
ownership become a major determinant in total energy consumption. The
research underpinning this paper reveals that user influence on the energy
demands of EuPs, where product use is essential, is outweighed by the
actual design of the product and the technologies they employ (Harrington
2009, DEWHA 2008).

Energy Efficiency
Independent studies and Government policies concur that the primary way
to reduce energy demand is through improved energy efficiency.
Governments, in adopting energy efficiency policies and programs,
recognise that energy efficiency provides the largest, most cost effective
and most rapid way to cut greenhouse emissions (Herring and Sorrell
2009). End-use efficiency is projected to be the largest contributor to CO2
emissions abatement by 2030 (IEA 2009).
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In addition to regulatory standards, technological developments of EuPs in
energy efficiency have been significant, with the energy efficiency of
household appliances claimed to have improved at 2% per annum since
1970 (Owen 2006). However, despite the successful implementation of
regulatory standards and technological developments, household energy
use attributed to these devices continues to increase. Growth in EuP
energy consumption is the largest among major end-uses and has been
estimated to increase from 70.5 PJ in 1990 to 169.4 PJ in 2020, an
increase of 4.7% per annum (DEWHA 2008: 22). As consumers migrate to
newer energy efficient products household energy use associated with
EuPs is actually increasing not decreasing as predicted. It is this paradox,
or notably, this rebound effect that is considered in this study.

Describing the Rebound Effect
The ‘Rebound effect’ is based upon the proposition that in making energy
services cheaper, through more efficient use of that energy, greater use of
those energy services is encouraged (Sorrell et al 2009). First coined by
economists studying market dynamics in the energy sector during the
1980s, it can be loosely defined as the difference between the projected
and actual savings (or losses) due to increased efficiencies. (Khazzoom
cited in Greening et al, 2000: 390).
A direct or indirect rebound effect occurs when ‘designed in’ energy
savings are partially achieved (described in this paper as ‘unrealised
savings’), not achieved, or even ‘backfire’ (where energy use increases
rather than decreases) (Druckman et al. 2011, Sorrell. et.al. 2009). A
direct rebound being that where demand or consumption of a product with
improved efficiency increases or the resources consumed in its use
increase; for example, refitting a house with energy efficient lighting and
choosing to leave the lights on longer or install more lights as, individually,
each light offers a substantial energy saving over the one it replaces.
While an indirect rebound effect is the result of energy use re-allocation
that occurs associated with the savings realised from efficiency gains.
Sorrell et al. (2009) offer a critical review of empirical studies of rebound
effects. They note that despite growing interest in rebound effects,
evidence is sparse partly due to the lack of suitable data, differing
methodological approaches and terminology. Thus, conclusions found in
the literature on the size of rebound effects vary from zero and
insignificant (Lovins et. al. 1998, von Weizacker et. al. 1997) where there
is little to no measured effect; to complete backfire (Dahmus & Gutowski
2005, Hanley et al. 2006, Herring 2006 cited in Alcott 2008) where the
rebound is greater than 100% of the theoretical energy saving.

Conference Proceedings

625

Brett GIDDINGS and Miles PARK

Methodology
The desktop study supporting this paper uses pre-existing Australian time
series data to determine, map and interpret energy rebound effects of
specific household EuPs. Where possible, data has been sourced from
government-based entities such as the Australian Bureau of Statistics
(ABS) or the Equipment Energy Efficiency Program (E3). Relevant sales
and consumption data has primarily been acquired through industry
marketing reviews.
Data sets from the above sources have been compiled over time intervals
reflective of both the specific product in question and the availability of
reliable references. Data gathered have been mapped against a range of
key technical and behavioural factors. This visual interpretation of the data
provides high-level energy use information for comparative purposes,
rather than absolute results.
In many instances time series data has been normalised using a range of
non-product related metrics such as household occupancy and average
weekly earnings to provide a relative functional unit for comparison and
mapping over time periods relevant to each product. The results of this
data collation and mapping exercise have then been interpreted against
the devised EuP rebound causes described below.
Rebound Causes

Description

Use and Behavioural

Changes in user behaviour such as increased
frequency and duration of use

Design and
Technology

Enhanced design features within products that
diminish potential energy savings. Unrealised
energy savings may occur due to the introduction of
features or capacity/sizes increases

Cumulative
Consumption

Pooled total ownership, multiple ownership per
household or ownership per individual where
demand overrides efficiency
Table 1. EuP Energy Use Rebound Criteria

Television
“Televisions are the product with perhaps the most dramatic
transformation in recent years” (DEWHA 2008: 94). Flat screen LCD units
(liquid crystal display) have mostly displaced CRT (cathode ray tube)
televisions in the Australian market. The switchover to digital broadcasting
and dramatic reductions in relative purchase cost have also resulted in a
spike in multiple product ownership (TEC 2009).
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Use and Behavioural Rebounds
Television ‘viewing hours’ is a commonly used measure for marketing and
media monitoring purposes. However, television ‘hours-on’ is significantly
greater than ‘viewing hours’ and is more representative of total energy
consumption associated with how televisions and peripheral devices are
used. Much literature exists describing ‘viewing hours’, however time
series data for actually ‘hours-on’ is sparse.
Regardless of the availability of detailed time series data, the data that is
available regarding ‘hours on’ indicates that from 1500 hours in 1986
projected use is set to reach 2800 hours in 2020 (DEWHA 2008). In
addition to an increase in ‘viewing hours’, up to 3.11 hours per day in 2009
(ThinkTV 2010), the diversity of modern television functionality (watching
DVDs/movies, playing video games and listening to digital radio) is
contributing to this marked increase in ‘hours on’.
The increase in ownership of television peripheral devices required to
undertake these additional functions, such as DVD payers and gaming
consoles, also contributes to cumulative ‘hours on’ energy use.
Design and technology Rebounds
Whilst most types of EuPs in this study have over time become more
energy efficient, television sets counter this trend. Energy consumption for
a typical television has increased dramatically by 212% over the period
surveyed for televisions, from 60 watts in 1975, to 187.2 watts in 2010
(DEWHA 2008).

Figure 1. Television size and energy consumption
Source: DEWHA (2008)
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Likewise, since 2006 the volume of sales of flat screen (LCD) and digital
television has been equally dramatic. 82% of Australian households have
converted to digital television (DBCDE 2011). Advertised screen size has
also increased dramatically over the survey period for televisions, up from
40 cm in 1975 to 106cm in 2010. The continuing increase in screen size is
significant in terms of television power demand as seen in Figure 1
(DEWHA 2008).
Television and peripheral device standby power also needs to be
considered. Data reveals that approximately 50% of televisions are left in
standby mode when not in use, the remainder being switched off or
unplugged (DEWHA 2008). However, television standby power
consumption is comparatively insignificant compared to on-mode power
demands and has improved from 11 watts in 1996 to 1.7 watts in 2010
(DEWHA 2008). While the standby efficiency gains in television and
peripherals are important, they are unrealised savings, as on-mode energy
use time has increased, thereby proportionally decreasing standby power
time. Some more recent television peripheral devices such as Internet
streaming modems and media recorders are operated unswitched in an
‘always-on’ mode thereby rendering standby power mode obsolete.
The compounding effects of interdependent peripheral devices on energy
use is much more evident during ‘hours-on’. Improvements in energy
efficiency and standby power of individual devices can backfire and is
overwhelmed by both the television’s energy consumption and the
aggregated energy demand of all peripheral devices.
In combination, television and peripheral devices are likely to become one
of the most significant contributors to residential end use energy demand
over the next 10 years (DEWHA 2008). Not only have televisions become
less energy efficient, but when combined with the growing range of
interdependent peripheral devices a rebound in energy use is likely.
Cumulative Consumption Rebounds
Total television stock has increased quite dramatically since the mid1970s. The number of households owning a television having increased
from 90% to 99% and the number of units from 1 to 2.4 units per
household (DEWHA 2008). Over the same period household occupancy
size has decreased by almost 20%, down from an average 3.1 to 2.5
persons per household (ABS 2001, 2002, 2007 in AIFS 2010 and ABS
2010). There is now almost 1 residential television per occupant. Whilst it
is likely that some existing stock is comprised of older televisions, data
relating to these secondary (and tertiary) televisions was not available.
In addition, the ownership of television peripheral devices has increased
substantially. In 1975 televisions were stand-alone devices, but by the
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mid-80s VCRs appeared in almost half of all households. In 2010 the
majority of Australian homes contain DVD players, VCRs, and Set-top
boxes and nearly 50% contain at least one gaming console (DEWHA
2008). As can be seen in Figure 2, the ownership and use of these
peripherals is having a marked impact on the total energy consumption
associated.

Figure 2. Television & Peripherals energy consumption
Source: DEWHA (2008)

Washing Machines
Washing machines are an integral product in modern Australian
households. With 96% ownership across all households they account for
15-20% of total household water consumption, but only 3% of total
electricity consumption (DEHWA 2008).
Use and Behavioural Rebounds
Washing machine energy demand is influenced by a combination of the
technical specification (of the machine) and consumer behavioural
characteristics. These include frequency of use, selection of hot or cold
water, selection of wash mode, loading of the machine relative to capacity
and machine performance.
Frequency of use is a critical factor in determining energy demand,
however available time series data regarding the number of washing
cycles per week is limited and has been noted as an area requiring further
research (DEWHA 2008). Despite the lack of empirical data, estimates
vary from 312 wash cycles per year (DEWHA 2008), to the Energy
Efficiency program which assumes 365 wash cycles per year in the
calculation underpinning its energy rating scheme (EES 2010), while the
ABS indicates much higher frequency of use compared to DEWHA data
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(ABS 2008). However, when viewed over a longer time frame, the
frequency of washing cycles per year has increased dramatically. What
was a weekly washing ritual, “has become a weekly never-ending spiral
and revitalizing a steady stream of discarded clothing” (Shove 2003:131).
Davis (2008) notes that due to an increase in the number of washing
cycles a partial rebound is evident, despite efficiency improvements with
washing machines.
Australian users generally fill clothes to 50% of the capacity of modern
washing machines (Choice 2010). This is a significant behavioural trait as
it takes as much energy and water to wash a full load as does a half load unless the machine has the capability to be programmed for partial loads.
As the Minimum Energy Performance Standards and Water Efficiency
Labelling Scheme program are both based on energy and water
consumption per unit of capacity, the Australian Consumers Association
note that there is a need to review these parameters to better reflect user
behaviour (Choice 2010).
Design and Technology Rebounds
Despite this tendency to half-fill and the inefficacies that entails, other
factors contribute to improved resource efficiency. In 2008, 74% of
households used cold water washing cycles, up from 61% in 1994 (ABS
2008). 80% of the total energy consumption of a warm-wash clothes wash
being associated with warm water embodied energy (EES 2010-1).
Converse to this tendency for cold water washing, is the growth in front
load washing machine uptake over the survey period for washing
machines (up from 5.1% in 1994 to 22.4% in 2008). This marked increase
in front-load machines creates a rebound. Despite being significantly more
water efficient these machines predominantly do not afford the option of
energy efficient cold wash functions (EES 2010-1).
In addition to frequency of use, the propensity for half load washing and
the shift to front-load machines suggests an energy rebound, but this is
contingent upon other variables. Some of which demonstrate efficiency
improvements whilst others represent unrealised savings. For example,
front-load (warm wash) machine energy demand has actually increased
marginally since 1994, from 275kWh to 290kWh per year as has specified
load capacity up by 56% (EES 2010-1). If energy use is analysed from a
per kg capacity basis we find that there has been a 32% reduction in use if
total capacity has been used, which, as noted above, may be unlikely.
When we study the energy use per kg of washed clothing, and further; per
person the machine is servicing, the demands become significantly
different. Despite a user trend for only half-loading with clothes and
shrinking household occupancy, the designed load capacity for washing
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machines is increasing. Top-load washing machine capacity increasing
from approximately 2kg per person in 1994 to almost 2.6kg per person in
2008 and front-load machines from 1.7kg per person to 2.7kg (EES 20101).
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Figure 4. Top load Washing machine energy use
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Cumulative Consumption Rebounds
Whilst the number of households in ownership of washing machines has
risen by 2% since 1994 (DEWHA 2008), the cumulative energy rebounds
associated with washing machines relate primarily to the ownership shift
towards front load machines which are not aligned with Australian
household behaviours. 1.7 million households in 2008 owned a washing
machine that whilst 50% more efficient in warm wash mode than top load
machines was largely incapable of delivering a cold wash function. When
we consider that a high percentage of those users may have a preference
for cold water wash cycles and the majority of the total energy
consumption is associated with warm water embodied energy (EES 20101), a rebound is probable.

Dishwashers
Approximately 50% of Australian households own a dishwasher. As with
washing machines, dishwasher energy use is to some extent optional
based upon frequency of use.
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Use and Behavioural Rebounds
Energy consumption data regarding dishwasher use varies greatly.
DEWHA (2008) base their modelling estimates for dishwasher use at 175
cycles per annum, while the Energy Rating label methodology assumes a
constant 7 washes per week (EES 2010-1), equating to 365 cycles per
annum. Energy Australia (2010) bases NSW calculations upon four cycles
per week assumptions, equating to 208 cycles per annum. Despite these
discrepancies, ABS data, suggests that dishwasher use frequencies have
remained relatively consistent (ABS 2008).
As with washing machines, another variable is loading. A study on
dishwasher use in the home (Richter 2011) revealed that consumer
behaviours and habits are producing inefficiencies. Approximately 20% of
dishwashers are partially filled, with 40% or more of the baskets’ space
unused. Due to this inefficient loading behaviour “approximately every
tenth dishwasher cycle could be saved if the dishwasher would be loaded
to its full capacity” (Richter 2011: 186). In addition, other dishwasher use
behaviours such as, pre-rinsing of plates under hot running water,
repeated use of heavy-duty washing cycles or overuse of detergents adds
further variance (Richter 2011). This indicates that ‘hidden’ behavioural
rebounds are likely to occur due to variations between modelled energy
efficiency projections (based exclusively on assumptions of frequency of
use) and that of actual user behaviour. Such behavioural rebounds are
likely, where product use is variable or optional.
Design and Technology Rebounds
Partly to accommodate standardised under bench voids in kitchens (EES
2010-1), the design and configuration of dishwashers has altered little
since 1994. Energy and water use efficiencies have however increased
dramatically, with energy use down by 40% from 494kWh to 297kWh per
annum (EES 2010-1). These claims of energy efficiency, however, are
difficult to substantiate due to unaccounted and variable behavioural
factors described above and cumulative impacts.

Cumulative Consumption Rebounds
Household ownership of dishwashers has almost doubled since 1994.
Increasing from only 24.4% in 1994 to 46% in 2008. This increase is set
to continue to more than 60% by 2020 (DEWHA 2008).This rapid increase
presents a clear example of cumulative demand overriding unit efficiency
gains as the total number of dishwashers in Australia increased from
approximately 1.57 million to more than 3.7 million units over a 14 year
period. Whilst the energy efficiency of modern dishwashers in part
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alleviates cumulative energy demand, this spike in ownership contributes
to a 142% increase in total dishwasher stock energy consumption.
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Figure 5. Relative changes in dishwasher ownership and energy use
Source: Adapted from ABS (2001, 2002, 2007) cited in AIFS (2010), DEWHA (2008) and EES (2010-1)

Refrigerators
Most households own a refrigerator that accounts for approximately 12%
of residential electricity consumption (Harrington 2009).
Use and Behavioural Rebounds
Refrigerator use and ownership is largely essential and energy
consumption mostly independent of consumer usage patterns (DEWHA
2008). Use and behaviour rebounds are limited to temperature thermostat
setting preference, food loading, and frequency and duration of door
openings. Data for these parameters is limited, however the selection of a
low temperature can impact on energy demand by 3 to 4% per degree
Celsius for freezer compartments and 1 to 2% for refrigeration
compartments (Harrington 2009). The average household opens a fresh
food compartment 30.6 times per day (EES 2010-1), however data
describing the associated increase in energy demand is not available.
Design and Technology Rebounds
Despite decreasing household occupancies, since 1974 the standard size
of a fridge/freezer has increased from 193 litres (Choice 1974) to more
than 360 litres in 2008 (DEWHA 2008). Since 1993 however, the size of
the fresh food or refrigeration compartment has remained relatively
consistent, increasing in size by approximately 6%, while the freezer
compartment capacity increased some 24%. The increase in freezer
capacity parallels a gradual decrease in ownership of separate freezer
units (DEWHA 2008).
Despite increasing capacity, fridge/freezer unit energy consumption has
decreased by 2.9% per annum from 1993 to 2009 (EES 2010-1). This
trend suggests much greater energy efficiency could be achieved through
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unrealised savings by limiting refrigerator volume to better reflect the trend
of a declining number of occupants per household.
Cumulative Consumption Rebounds
Refrigerator ownership has remained static at close to 100% (ABS 2008),
however total refrigerator stock has increased from 1.26 to 1.39 units per
household (DEWHA 2008). As consumer behaviour and climate region is
inconsequential to refrigerator energy consumption, the key variables are
choice of unit (often dictated by design and technology) and the number of
separate units per household (DEWHA 2008).
The impact of multiple ownership per household on energy consumption is
likely to be much greater due to the likelihood that secondary fridges, often
residing in spare rooms and garages, are likely to be less efficient older
units (DECCW 2010) and filled to a fraction of their capacity.

Discussion
This research reveals that understanding the interplay between technical
and societal, behavioural and consumptive practices is critical to limiting
energy efficiency rebound effects. We perceive that eco-efficiency
technologies can fail to deliver theoretical savings when ‘soft’ factors such
as household dynamics, ownership, product use and affordability are
incorrectly assumed or unaccounted for.
In numerous instances we note the influence of household dynamics
resulting in the continual rise in household stock of EuP. The confluence
of growth in the number of Australian households (doubling since 1975)
with the increase in single person households and multiple ownership of
EuPs within households contributes to a cumulative rebound effect. In
addition, the trend is towards EuPs offering service to only one person,
such as personal entertainment devices, computers and communication
devices and multiple ownership of the same device such as televisions in
bedrooms and living spaces. Many household EuPs also coexist in a
growing ecosystem of dependent peripheral devices. Televisions are
evolving as complex array energy consuming systems, as well washing
machines, often co-dependent upon energy hungry clothes dryers. Our
research has also revealed similar characteristics for electrical kitchen
appliances and computers.
Through improving technologies energy efficiency is claimed to improve at
a rate of 2% per annum since 1970 (Owen 2006). However, the full
potential energy efficiency savings are often not fully realised. It has
already been noted that rebound effects can occur due to the mismatch
between projected technical energy efficiency savings and those that
eventuate due to unaccounted behavioural and household consumption
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factors. However, in addition these unrealised savings are also due to a
design rebound. Whilst miniaturisation has enabled many products to
decrease in size many common household EuPs have increased in size or
capacity. This can result in the energy efficiency saving potential of the
technologies they utilise being unrealised. A case of one step forward, two
steps back. This situation could equally apply to many other product
sectors, such as transport and communications devices.
Relative to Australian average weekly income, the purchase price for
many EuPs has fallen dramatically, resulting in EuPs being far more
accessible to modern households. In 1975 the average television cost
570% of average weekly income, while in 2010 average television
purchase cost is approximately equal to average weekly income (Choice
2010b). Even more remarkable is that during the past 12 months TV
purchasing prices have dropped by 25% and are expected to decline by a
further 25% over the next year (O'Rourke & Black 2011)
It is not the intention of this study to identify the underlying social and
economic constraints contributing to the increase in residential EuP stock,
however the decreasing relative cost of EuPs (shown in Figure 7) and the
number of units in ownership appears to be related.
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Figure 7. Purchase cost of EuPs as a percentage of weekly income
Source: Adapted from Choice (2010b)

Role of Design
The influence of behavioural and consumptive factors in shaping energy
demand is likely to continue along current trajectories (DEWHA 2008)
reinforcing the need to better understand how the design of products can
intervene to minimise related energy rebounds.
Design can play a leading role in guiding energy use behaviour and
minimising unrealised energy savings. This section concludes by outlining
possible considerations to ensure behavioural, ownership and
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consumptive factors are better addressed to avoid energy use rebounds
and maximise energy efficiency gains.


With the increase of single occupant households products need to
offer program settings or be reconfigurable for lower occupancy
households. For example, appliances such as single-shelf
dishwashers and load sensor washing machines may play a role in
this space.



Despite improved energy efficiency, too many products are left on
standby mode. Designers have a key role to play in developing
creative solutions that mitigate the need for standby energy
demand.



Persuasive design strategies and interactive technologies have the
ability to guide user behaviour to minimise potential behavioural
rebounds. This emergent field can influence sustainable behaviour
by, for instance, encouraging people to turn off devices when not in
use, determine appropriate washing load sizes or frequency of use.



In instances where behavioural influence on energy use is minimal
the focus should be upon design and technology changes that take
advantage of unrealised energy savings potential. For example, as
each new model refrigerator offers more novel features the
potential for improved energy efficiency is compromised. Designers
could refocus efforts upon developing other features that would
radically improve efficiency. This could be achieved by offering a
reduction in or variable capacity aligned to household occupancy,
utilising recent improvements in motor compressor technology and
interactive power management electricity grid technologies.

Conclusion
Many stakeholders reason that the primary way to reduce energy demand
is through improved energy efficiency, despite this global energy intensity
continues to worsen. Improving energy efficiency is often framed as a
technological challenge without understanding and accounting for the
influence of user behavioural (product use), ownership dynamics and
cumulative consumption factors. It is these influences that we believe are
equally important in shaping household energy use to avoid rebounds and
realise the full potential of eco-efficient designs and technologies. Energy
rebounds exist due to the mismatch between the expectations of
technological determinist energy efficiency approaches and these ‘soft’
and indirect influences.
Having identified and grouped rebound effects into one of three
categories: Use and Behavioural, Design and Technology and Cumulative
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Consumption, this study uses time series data to determine and interpret
energy rebound effects for specific household EuPs. The importance of
these categories is dependent upon product type and associated user
behaviour. For example; energy demand for washing machines and
dishwashers is significantly influenced by Use and Behavioural variables
including frequency of wash, load size and wash cycle selection. Design
and Technology rebounds are significant for television. As screen size,
and the number of interconnected peripheral devices increase, so does
energy use. Cumulative Consumption rebounds are also prevalent for
dishwasher and television ownership. With dishwasher stock doubling
since 1993 and television stock increasing quite dramatically to almost 1
television per residential occupant. Moreover, the switch to digital and flat
screen technologies, coupled with dramatic increases in affordability has
created a surge in television ownership.
The identified rebound categories assist in formulating new design
responses to reduce energy use in household EuPs. This study supports
the growing understanding of the importance in addressing user behaviour
in curbing escalating and increasingly unsustainable levels of demand and
consumption. However, the absence of robust data for behavioural use
characteristics for household EuPs and their contribution to energy
rebound effects remains poorly understood. Improved data relating to
product lifespans, product usage and how products are configured within
an ecosystem of other EuPs within households (and within society in
general) is required for decision makers to better account for energy
rebounds.
In this paper we have attempted to expand the scope of energy rebound
effects by placing products at the centre of the study. For designers, it
emphasises the importance of considering behavioural use factors in
achieving intended product energy efficiency predictions, as technological
solutions alone can fail or only partially succeed. Until these ‘soft’ factors
are considered as integral components to any eco-efficient design
strategy, the full potential of intended efficiency ‘improvements’ will remain
unrealised resulting in a rebound effect.
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Abstract
As the world becomes more complex and plagued by wicked problems, there is an increased need for more
multifaceted visual frameworks to untangle and clarify global issues. Budgets, census outcomes, stock
market results, and other statistical data are best understood and explored through comparison, however to
date there has been no effective visual solution framework for assessing a variety of hierarchal data sets.
TreeVersity, a new interactive framework, is changing this.
TreeVersity facilitates visual comparisons for hierarchical data, revealing trends, significant changes and
other data revelations through multiple tree visualizations. The framework enables comparison within
small, 10-node data sets to those with as many as 1,000,000 data points or more; it can reveal both overall
structural changes such as the addition and removal of nodes and the differences in the node attributes
including absolute and relative changes.
TreeVersity is a user-centric program that delivers control of information to its users, allowing them to
select, prioritize, recast and narrate the story they want data sets to tell. It offers customization of color
ranges as well as the expansion or deletion of visual nodes based upon a user’s desired data-significance
range. Users can quickly discover relevant information through framework interaction that includes realtime highlighting of hyperlinked relevant nodes and branches. TreeVersity offers both macro and micro
views of comparison data through the dynamic progressive exposure of information, as dictated by the user.
The project has progressed significantly, and TreeVersity collaborators will continue to develop the
framework. In this paper, we will present TreeVersity through data visualizations as well as outline the
visual system’s in-progress expansion possibilities.
Keywords: information visualization, tree comparisons
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Introduction
In this paper we introduce TreeVersity, an interactive tool initiated and implemented by
John Alexis Guerra Gómez, that visualizes and enables comparisons of hierarchical
multivariate data. What distinguishes TreeVersity from other visualization tools is its
ability to compare hierarchical datasets with topological and node value differences. It
allows users to explore, to integrate and to visualize small to enormous amounts of in a
single visually coherent space.
As the world continues on its path of increasing complexity, the impact upon designers
and information visualization is direct: it increases the challenge to reflect these
compounded trends aptly. With wicked problems and seemingly infinite and contradicting
amounts of information, stakeholders need clear, effective, and efficient tools to better
understand the world today and make decisions for its future. This means changing the
way information visualization both renders and addresses these problems. Instead of
starting with the traditional steps of first formulating a question to a well-defined problem,
then researching and collecting data, and concluding with a visual solution (Shapiro,
2010: 18), designers should move the first step to the last, starting with information and
visualizations to seek the most relevant questions.
As the design practice shifts from being artifact-focused to service-focused, it is important
to realign design thinking not just to problem solving but visualizing the complex and
wicked problems, which do not have simple—if any—solutions. Budgets, census
outcomes, stock market results, and other statistical data are best understood and
explored through comparison, however to date there has been no effective visual solution
framework for assessing a variety of hierarchal data sets. “In a world that is perceived
and understood as complex the design ability of render and describe emerges as an
answer to the need of orientation and search.” (Scagnetti, 2007: 4) TreeVersity is
addressing this through its interactive framework that visualizes hierarchal data using
trees.

Defining Data Differences
Information can be visualized in a variety of ways depending upon how the data is
structured, but not all data types are applicable to different visualizations. Within the
computer science arena there are seven commonly agreed upon groupings of data
(Shneiderman, 1996): one dimensional linear data such as the number of students in a
class, two dimensional data such as a map that denotes place and distance, three
dimensional data such as that of a physical space, multidimensional data that contains
any number of values or information categories, such as the different ways we might
explore the demographics of a large crowd attending a sporting event, temporal data
such as timelines, networked data that has interconnected nodes of information such as
social networking graphs, and finally, hierarchal data that have generational relationships
that do not intersect across data sets, such as a visual display of a family tree. It is this
last category, also referred to as “trees,” that TreeVersity seeks to visualize. (Figure 1.)
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Figure 1: An example of a tree hierarchal display.
Source: Guerra Gómez, J.A. (2012)

Most data can be viewed through a tree perspective, as long as there is a parental
hierarchy present and the data sets do not crisscross each other. Budgets, census
reports, medical and sports data, and stock market closings are but a few of the different
types of information that can be presented as a tree. Trees can be used to represent
simple and complex amounts of information, however the more nodes or data points on
the tree and the more branches or divisions of the tree, the more complicated and
potentially muddled the visual.
Within a tree structure, there are five ways the data might change within multiple tree
views. (Figure 2.) These differences are important when comparing tree structures. One
way to understand the disparities is by using two examples: the US. Federal Budget
organized by Agencies and Bureaus and the organizational chart of a company with a
hierarchy of each employee her boss and dependents and their salaries.

Figure 2: Types of tree comparison problems handled by TreeVersity
Source: Guerra Gómez, J.A. (2012)

Type 0: Changes in topology with no values on the nodes. An example of this would be
when we compare the difference between what divisions and departments are allotted
money between two years’ budget. The monetary amounts (node values) are not
included in this simple data comparison.
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Type 1: Changes in the leaf node’s value without changes in topology. An example of this
would be when we compare the difference between two years of the budget, assuming
that no departments were added or deleted or moved between the two years.
Type 2: Changes in the leaves and interior nodes’ values, without changes in topology.
An example of this would be comparing the changes in salaries of the employees of a
company, group by the organizational chart, where no new employees where hired and
no lay-offs were made.
Type 3: Changes in leaf node’s values with changes in topology. This comparison of the
Federal Budget has both changes in each department’s budgets, as well as the addition
and deletion of different departments. Here the tree branch structures vary as well as the
value of the leaf nodes.
Type 4: Changes in leaves and interior nodes’ values with changes in topology. An
example of this would be again the comparison of the changes of the salaries of a
company’s employees group by the organizational chart, but considering also newly
hired, moved and laid off employees.
Icicle, sunburst, Treemaps, hyperbolic and other single-tree visualizations have been
extensively researched and published, as related by Shroeder et al in 2001; Graham and
Kennedy in 2009; and Jürgensmann and Schultz in 2010. Multi-node, multi-tree tree
comparisons become exponentially more complicated and time consuming as the data to
visualize, compare and analyze increases. These visual solutions have been explored
less and yet are central to visualizing today’s complex issues and information needs.
Typically the research conducted on visualizing differences between tree structures has
focused on Types 1 and 2, with some attempts at Type 3, but to the best of our
knowledge, none of these solutions addresses the problem of comparing changes in
node values (Types 2 and 4). TreeVersity, however, can visualize not only Types 1 and 3,
but also Types 2 and 4. This makes the framework applicable to more complex sets of
data sets.

Information Visualization Design Criteria
When setting out to design an information visualization framework, it can be difficult to
know where to begin. Fry (2008) poses seven stages for the creation of information
visualization: Acquire, Parse, Filter, Mine, Represent, Refine, and Interact. The second
phase, Parse, calls upon designers to decide which information within the data is most
relevant and thus will be the focus of the visualization. This model bests fits problemspecific visualizations as prioritizing one set of information can exclude the visualization
of another. To design a visualization tool that anticipates a variety of parsing needs both
known and unknown is inherently more complex. This is the mission of TreeVersity.
Shneiderman (1996) describes the Visual Information Seeking Mantra, seven user-tasks
that designers need to anticipate: Overview, Zoom, Filter, Details-on-demand, Relate,
History, and Extract. Along with these seven tasks, the designer needs to create an
aesthetic harmony of the overall visual elements. Typography, layout, animation, toggle
views of information, and color choices all contribute to a framework’s success. Further,
when analyzing data with 1,000,000 or more points of information, the need to manage
and prioritize displays while also realizing Occam’s razor is fundamental. Considerations
about scalability of information, the need to keep all of the data present in one screen
view versus panning, partial views or multi-screen views, and animated displays of
information all play into the design decisions. Finding balance between these factors is
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essential. The tool’s efficacy has a direct relationship on the user’s ability to make
summations and decisions about the data (Wright, 2009).

Related work
Single-tree visualizations are incredibly diverse as evidenced by Jürgensmann and
Schultz (2010), and multi-tree comparisons also offer divergent visual solutions of data
with similar change constraints. These solutions visualize differences through typography,
color, animation or interaction emphasis or a combination within. With these areas of
emphasis are also varying types of data comparisons: topological changes and node
value changes. The following is a brief summary of the most notable visual tree
1
comparison solutions . Many of these forthcoming examples fall under the “form follows
function” philosophy where attention to aesthetics is notably deficient.

Typographic emphasis
TreeJuxtaposer by Munzer et al (2003) designed a highly functional tree comparison that
is lacking in aesthetic consideration. TreeJuxtaposer, an interactive tool, visualizes
topological changes through columns of text and coordinating colors for related data
points. The utility is much more engaging than the aesthetic, which incorporates a singleweight and point size of a Chicago-like font and masses of edge-drawn connecting gray
lines. Admittedly, creating hierarchy within a million-point tree comparison is more
complicated in a platform with an automatic layout feature, and the use of the section
colors to identify related data points is useful, but the screen quickly becomes cluttered
due to the absence of a typographic and visual hierarchy. The overlay of type on the color
sections further dilutes the TreeJuxtapoer’s perceptual effectiveness.
Furnas et al. (1994) and Lee et al.’s CandidTree (2007), focus on certainties and
uncertainties within node link relationships. Here columns of text are color-coded to
represent the different data relationships. Connecting the text between the columns are
solid and dotted lines to represent either certain or uncertain relationships between the
data. The result is visually appealing with its ample spacing between data generations
and the framework can compare thousands of trees, however there is no quantitative
visual relationship between the data. Further, the combination of visuals plus text is more
effective than using either alone (Faraday and Sutcliffe, 1997), and the above-mentioned
examples could benefit from such inclusion.

Color emphasis
Graham et al.’s (2003) Icicle–like representation is another strong visual solution that
uses color to show the value and relationships between node values. This visual tool
uses rows of colored squares and divides the screen space either horizontally or
vertically to visualize different hierarchies within trees. The split screen weakens overall
visual comparisons, but Graham addresses that through an aggregation view in later
work. The Icicle’s use of color aids in preattentative processing (Ware, 2004) and
additional label and textual information can be revealed through interaction.

The treemap idea (Shneiderman, 1992) and its first implementation (Johnson &
Shneiderman, 1991) is similar to the icicle representation, however it adjusts both the
horizontal and vertical space to define value, as opposed to the Icicle’s one direction.
One rectangle shape is proportionally subdivided into smaller square or rectangle
1 Algorithmically oriented comparisons are a category of tree comparisons, however since they are mathematical rather than visual, they
will not be addressed in this paper.
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shapes. These smaller shapes are located within the larger shape and color-coded to
show visual relationship. The visual result is informative and functional. TreeMap had a
feature that displayed changing values on the hierarchy but it was never developed for
comparison.
SmartMoney’s Map of the Market (Wattenberg, 1999) uses the TreeMap principles to
visualize the changes in stock market values from one day to the next. A large
rectangular space is divided into different sections (Health Care, Financial, Energy, etc.).
These sections are then further proportionally divided into smaller rectangles
representing the different companies categorized within the sections. Each stock’s
rectilinear space, which represents its market capitalization, is then filled with a shade of
green or red to identify either the increase or decrease in value since the day prior. This
is a visually effective tool for a specific tree problem—Type 1 as mentioned above—but it
cannot render other data differences. Additionally comparing node values isn’t as rich as
comparing tree topologies.
Finally, Contrast TreeMaps (Tu and Shen, 2007) represents the only project that, to the
best of our knowledge, combines some topological differences and changes in node
values. Based on the traditional TreeMap, Contrast Treemap also divides each sub
rectilinear shape into two triangles to represent value changes and structural differences.
The color palette is especially problematic as Contrast TreeMap uses mostly dark,
analogous colors to denote changes. Scattered across the Contrast TreeMap are thinly
stroked circles ringing specific rectilinear shapes. The circles do not have enough visual
weight for easy visual detection, lessening the significance of the data points they intend
to highlight. The visual result is a mass of uninviting darkly colored, ill-defined triangular
and rectilinear shapes.

Animation or interaction emphasis
Ghoniem and Fekete’s Animated TreeMaps (2001) represents changes in two trees by
animating these changes. The rectilinear spaces of one TreeMap shrink or expand
relative to the node value changes. The animation is visually engaging but not highly
functional as it requires the user to remember the previous values as the compared
values are displayed. With large data displays, this can be especially challenging and
confusing. Further, the multiple vividly colored boxes strain the eye as the electric hues
simultaneously compete for visual attention.
Plaisant et al.’s SpaceTree (1998) tree browser offers dynamic rescaling of tree
branches, making optimal use of screen space. Space Tree uses lines to vertically or
horizontally connect generations of information, confined by rectangles. Gray triangles
attached to the rectangles signify that more data has been collapsed and out of view.
With a click of the user’s mouse, the triangle turns and the targeted data is revealed
through animation. Other branches are rescaled to allow viewing of the desired data.
Although its aesthetic is lackluster with its gray tones, standard box shapes and default
typography, SpaceTree is highly functional tool. Parr et al.’s DoubleTree (2004) expands
upon the SpaceTree browser to show two animated tree views within one overall screen.
There are no significant changes to the program’s aesthetics, and thus it is subject to the
same visual design critique as the original SpaceTree.
Heer and Card’s Degree-of Interest Tree (2004) is an interactive work that reveals
information relationships as determined by the user. The initial visual resembles the
SpaceTree with its horizontal distribution of textual information across a series of
columns. By selecting different words, the user initiates animated expansions that reveal
the related data. Thin gray lines are drawn connecting textual information from one
vertical column to the next. The information is displayed in black and gray tones. Key
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connecting words are highlighted in coral or light blue. Gray triangles indicate where
additional data has been collapsed to better manage the amount of data visible,
especially when comparing hundreds of thousands of nodes. The work is functional and
makes effective use of space and interactivity but doesn’t allow any type of comparison.
Lastly, Graham and Kennedy’s iterative work, now entitled TaxVis (2011), is the most
comprehensive tree comparison platform to date. It offers multiform visualizations of the
same data including TreeMap-like view, Directed Acrylic Graph (DAG) view, Icicle
representations and text-based lists. All visualizations employ a color palette of muted
brown and yellow gradients. A light cyan is used for highlighting. This variety offers the
user to fully comprehend the information at hand and also threatens to overcomplicate
the tool. The muted browns and yellows are offset by a light cyan that is used for
highlighting and a bold and roman fonts are incorporated for further hierarchy.
Visualizing differences within data sets, especially those with thousands or more data
points, is complicated. As Graham and Kennedy (2008) acknowledge, providing all
necessary information within one view is difficult if not impossible. Comprehensible tree
searches necessitate multiple views and/or multiform views of information. The related
works were successful in some areas of comparison, but to the best of our knowledge,
none of these solutions compares changes in node values. TreeVersity, however, can
address all of the topological and node value changes as described in Figure 2 including
node value variables.

Defining TreeVersity
The ability to create and design a successful visualizations requires a plurality of skills
and knowledge sets: concepts of usability, user interface design, statistical methods,
keen understanding of visual principles, and proficient coding and framework-building
know-how. TreeVersity has been a collaborative effort led by PhD computer science
candidate (Guerra Gómez), two computer science faculty advisors (Plaisant and
Shneiderman) and a design faculty member (Buck-Coleman). The members’ areas of
specialty have kept simultaneous focus on the functionality and aesthetics.
Through TreeVersity we seek to develop a single comparison framework that can
visualize all five tree changes as described in Figure 2 while also being aesthetically
pleasing. To cover a broader spectrum of problems, TreeVersity is designed to support
the following types of differences: created and removed nodes; absolute and relative
differences of the node attributes values; polarity of the differences; changes only on the
leaf nodes of the tree, or changes in all the nodes of the tree (including interior nodes);
and amount of change compared with all the other nodes on the tree (or compared with
the siblings). To do this, the framework can visualize positive and negative changes in
direction, absolute change, percentage change, and relative node changes. Labels
further clarify the on-screen information and applied colors aid in indicating data value.
This diverse range of visualizations enables users to find and examine pertinent data
comparisons. For example, accountants might want to review changes between annual
budgets, a transportation manager might want to view the number of traffic accidents
happening on different roads under different weather conditions, and a biologist might
want to create a taxonomy of species that includes extinct and newly existing creatures.
TreeVersity incorporates three different modes of visual comparison: side-by-side views,
an aggregate overall view and animation that shows changes morphing over time and
visual relationships within the different data sets, as shown in Figure 3. Further, it allows
macro-to-micro views of data, comparing nodes of information across multiple sets of
information and with variability in that information. Edward Tufte identified the strength of
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this: “Micro/macro designs enforce both local and global comparisons, and at the same
time, avoid the disruption of context switching. All told, exactly what is needed for
reasoning about information.” (1990: 50) Information becomes knowledge that aids in the
decision-making process, helps decision makers control the information to seek answers
to the questions that best serve them.

Figure 3: An overall view of TreeVersity. On the top are the two original trees being
compared (budgets for 2011 and 2012). At the bottom the DiffTree shows the amount of
change for each node.
Source: Guerra Gómez, J.A. (2012)

Layout
As with any multi-view interface, maximizing screen space is crucial. TreeVersity divides
this space into four sections. (Figure 3) On the left is a vertical column that lists the data
being compared and filtering controls. The two subsets at the center top show
aggregated overall views of the different data sets. The remaining screen area is allotted
to the DiffTree, a consensus tree-like feature that shows the differences between the
compared data. When first viewed, the DiffTree contains all of the node differences from
both original trees. Users can then view desired nodes through the filtering options,
described below.
The different layout components allow users to make side-by-side comparison of the
original data while simultaneously visualizing the data differences. Nodes are dually
encoded through size and color choices to represent data amount variations. When
viewing thousand-node-or-more data sets, these views can quickly become cluttered. To
alleviate this, the last three mentioned visualizations all offer panning and zooming
options for navigation to keep the data manageable. Further, TreeVersity distributes the
visualized nodes to fit the screen. This provides users with optimal views with available
screen space.
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Figure 4: The DiffTree. The yellow and green arrow-like shapes at the bottom are Bullets,
which represent node differentiations between the two original trees, shown in blue.
Source: Guerra Gómez, J.A. (2012)

Symbols
TreeVeristy’s DiffTree employs a customized glyph, the Bullet (Figure 4), to represent the
cardinality of change, the amount of change, and the creation or deletion of nodes. The
shape’s direction represents a positive or negative change of the compared data: left for
negative and right for positive in the horizontal layout and down for negative and up for
positive in the vertical layout. The Bullet’s proportional size ranges represent the
differences in the node values. The colors in the DiffTree are altered from those in the
original trees because the DiffTree nodes usually represent different value ranges.

Labels and colors
TreeVersity offers multiple options to control textual information and colors of the
visualizations. Users can reveal or collapse the amount of information that is represented
about the data, such as name of the node, its value, relative values, and other
descriptions. Users can also choose to display the node’s values and other descriptive
information as an adjacent label or hide it completely. TreeVersity maximizes spatial
considerations when displaying the nodes and their corresponding labels.
Users also choose which of the pre-established color gradients will be applied to which
information. Color is used to encode both the cardinality and amount of change in the
nodes. The lighter colors are automatically applied to smaller data values and the darker
colors are applied to larger values. This gives consistent visual weight to the more
substantial data amounts and allows for easy scanning to find significant nodes. In the
DiffTree, white rectangles represent nodes where the amount of change is zero. White
borders ring the Bullet to denote newly created nodes and black boarders signify
removed nodes.
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Figure 5: This view shows a filtered view where the user has filtered the data.
Source: Guerra Gómez, J.A. (2012)

Interactivity
After looking at the overview, a user might choose to focus on a subtree comparison. This
is achieved by double clicking on the root node of the sub-tree of interest. (Figure 5) After
navigating into a sub-tree, all the views will be updated to display only the nodes on it,
prioritizing the on-screen information. The nodes are sorted according to the amount of
change (absolute or relative). The DiffTree is sorted first, and then the same order is
applied to the original trees. A navigation panel records currently navigated nodes and
allows users to return to a previously navigated node. TreeVersity also includes yellow
link brushing to help users visualize related data within the three tree views. (Figure 5) As
the user mouses over the nodes in the DiffTree, for example, the corresponding nodes
and links are temporarily highlighted in the two original trees above.
Users can filter the nodes viewed by value ranges, topological change, and maximum
depth. The value ranges option allows users to view only the nodes that fall within a
specified range, using absolute or relative amounts of change. Topological change allows
users to see only the nodes that were created, or removed, or that are present on both
trees. Finally, the filter by maximum depth hides all the nodes that are deeper than a
specified maximum depth. After the filtering operation, any nodes that do not fit the new
selection criteria will be hidden from all the views (including the table), and then by an
animation, the empty space will be reclaimed for the remaining nodes, making optimal
use of screen viewing space. TreeVersity also includes a scatter plot option for filtering
data. Only the nodes a user selects from the scatter plot will be displayed in the two
original trees and the DiffTree. This gives users a visual-to-visual option for editing
representation, as opposed to the mathematical or other filtering criteria. All of
TreeVersity’s navigation and filtering options are available for the newly composed subtree.

Applications
To demonstrate TreeVersity’s functionalities, researchers compared the 2011 and 2012
2
U.S. Federal Budgets . This tree is composed of five levels: Agencies, Bureaus,
Accounts, Sub-functions and the Type of Account (if it is Discretionary or Mandatory). The
values are displayed in thousands of dollars. These are large data sets that need filtering
2

The U.S. Federal Budget is available at www.whitehouse.gov. The negative budget values were not
included in the analysis to avoid user confusion about the concept of negative budget values. The
above-mentioned budget node numbers were calculated with this exclusion.
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to comprehend the information at hand. For example, the 2011 budget is a tree of 4,103
nodes, and 2012 has 4,024 nodes. (Figure 3) The shifts in colors from reds to greens in
the DiffTree indicate potentially significant changes occurred throughout the various
areas between the two years.
From there we wanted to find the largest changes overall. (Figure 6) For this we selected
the tabular view and filtered by the amount of relative change. We configured the to show
the relative change of each node between the two years. Because of this, the color and
ordering views of the nodes follows the perceptual value. After the ranking, the Subfunction “Pollution control and abatement” and its Account “State and Tribal Assistance
Grants” rose to the top with an unbeatable increase of 473,500% (their budget went from
$1-million dollars to $4.73-billion). The node value increases from $1,000,000 in 2011 to
$4,736,000,000 in 2012, a relative increase of 473%. This significant variation could
easily be overlooked when browsing this very large tree. This node’s value difference is
seen also related in its significant size and color differences as compared to the other
nodes.

Figure 6: By ordering the table by relative change users can find the nodes with largest
relative increase or decrease. Clicking on a row centers the display on the corresponding
node. Here the largest relative increase is for "Pollution control and abatement".
Source: Guerra Gómez, J.A. (2012)

User Study
Earlier in the development of TreeVersity, we conducted a user study with 8 participants
to evaluate if users could understand the framework’s visual encodings and interface
organization. The participants had no training on TreeVersity and were unaware of its
existence prior to the study. We used two years of a fictitious budget for comparison. The
dataset had 46 nodes distributed over four levels with 1 node removed from the first year
(2011) and 3 nodes created in the second year (2012). We included multiple spikes in
data that could be easily spotted by the users (if they could interpret the encodings
accurately).
After a one-minute introduction of TreeVersity, participants were asked to engage and
describe their perceptions of the framework and the meaning of the information relayed in
the visualizations comparisons. Without any training all participants grasped and correctly
interpreted most of interface components of TreeVersity. All of the participants correctly
described the side-by-side trees and the DiffTree. They also accurately described the
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relationship between the three trees. Participants addressed their interpretations of the
glyphs. For the side-by-side trees, everyone immediately associated color with the
amount of money at each node, however some people overlooked the size property (both
color and size encoded the same information). Several people had problems
understanding the color legend, and we have made modifications to resolve those issues.
The participants were asked to rate three different aspects of TreeVersity’s usefulness on
a scale of 1 (not useful) through 7 (very useful). All of the responses were 5 or above,
and six out of the eight participants answered the three questions with 6s and 7s.

Conclusion
TreeVersity is a flexible, in-depth tool framework that visualizes topological and node
value changes between hierarchal data. It can visualize differences in created and
removed nodes; absolute and relative differences of the node attributes values; polarity of
the differences; changes only on the leaf nodes of the tree, or changes in all the nodes of
the tree (including interior nodes); and amount of change compared with all the other
nodes on the tree (or compared with the siblings). Further, the framework can visualize
positive and negative changes in direction, absolute change, percentage change, and
relative node changes. Labels further clarify the on-screen information and applied colors
aid in indicating data value. This diverse range of visualizations means that users can find
and examine the data comparisons at hand.
The tool allows users to control visualizing, editing and filtering targeted information.
TreeVersity can generate content relationships not easily discovered/understood from
other data representations, such as an Excel spreadsheet. To date, TreeVersity has only
applied to dual tree comparisons. Future work will develop comparisons between multiple
trees of large data sets. Further, the framework includes important design considerations
that make it both visually appealing and highly functional.
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Abstract
Although computers and other digital tools are well accepted in many
design companies these days, for some activities, traditional tools are still
preferred. Especially when new ideas should be developed and the design
problem is not yet well defined, people tend to rely on pen, paper and
whiteboards. Nevertheless, for these working modes digital tools can be
beneficial as well. Ideas and results can be saved for future use, parallel
lines of thought can be pursued, and in particular creative work for
geographically distributed design teams can be enabled.
In this paper, we present the findings from a qualitative study, in which
design thinking teams used a digital environment for their creative work.
The given challenge was intentionally not well-defined and involved various
design thinking phases, such as user research, synthesis, ideation, and
prototyping. As all participants were used to traditional tools, we focused
on the comparison between an analog setup and digital whiteboards and
sticky notes. Results show that all participants could well accomplish their
usual way of working with the digital environment and came to satisfying
results. However, the acceptance and readiness to use a digital system
varied among participants. We will explain which factors are most
important for the adoption of a digital system, for which methods and
activities it works best, and how well customary hardware is suitable for the
teams’ working modes.
Keywords: design thinking, digital whiteboard, analog vs. digital
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Introduction
In the early phases of design work and creative tasks people tend to use
traditional whiteboards as well as paper and pens for easy and quick ways
of working. There is no need to explain and learn working with these tools
and team members from all disciplines can jointly work together (Brown,
2008). Additionally, it is easy to sketch ideas, which improves
communication and externalization of ideas (Fallman, 2003; Klemmer,
Hartmann, & Takayama, 2006).
However, in nowadays workgroups there is a strong need to digitize
working materials and results. The final design needs to be presented to
managers and increasingly more often a documentation of the design
evolution has to be communicated in forms of documents or slide decks as
well. In addition, when using digital working materials, teams can easily
work independently from their location. All information can be transferred
to any location and if a team member cannot participate, everything can
be saved and it is possible to continue working later.
In order to overcome the gap between traditional ways of working and the
need for digitalization, we asked ourselves: what if we could preserve the
analog feeling and still have the digital advantages?
In this paper, we will present the results of a qualitative study with design
thinking teams working in a digital environment. We will give a thorough
report on our observations, findings from a questionnaire, and participant’s
as well as expert’s evaluation. We discuss in which ways and settings it
makes sense to “translate” the physical world to the digital one and when
users are willing to accept working in a digital environment.

Tele-Board – a digital whiteboard software suite
As presented in former publications (Gumienny, Gericke, Quasthoff,
Willems, & Meinel, 2011), we created a software system that serves as a
digital equivalent for traditional whiteboards and sticky notes. We aimed at
preserving the metaphors of the traditional tools as much as possible and
added some advantages from the digital world. Thus – with the help of
digital whiteboard hardware – it is possible to write at a whiteboard,
rearrange sticky notes, change the color of sticky notes, or group them in
clusters that can be moved as well. All actions are automatically stored
and can be re-edited at any location. For the creation of sticky notes,
participants can use the whiteboard, an iPad, a TabletPC, a digital pen or
a keyboard. That is to say, our tool supports every kind of interaction that
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is possible in a traditional setup, with additional functions concerning
archiving and editing of the content.

Tele-Board Components
The functionality of the Tele-Board software system is divided among
different components, which are as follows: a Web application, a
Whiteboard Client, a Sticky Note Pad, and a Server Component.
Web Application
The Web application 1 serves as the entry point to the Tele-Board system:
users can browse and manage projects and associated panels. Here they
can also start the whiteboard client and work on the panel’s content. Users
only need to click on a whiteboard preview picture and the client software
is started from the browser. It is not necessary to install the software,
which makes it easily accessible from any computer.
Whiteboard Client
The Tele-Board Whiteboard Client is a Java application as we were
looking for a platform independent solution. Its main functions comply with
standard whiteboard interaction: writing on the whiteboard surface with
pens of different colors, erasing, writing sticky notes. Additional functions
as panning the whiteboard surface, cut & paste, clustering, re-coloring
sticky notes, and deleting elements enhance the working experience (see
Figure 1).

Figure 1: Test participants using the re-coloring function of the Tele-Board whiteboard
client.

1
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Sticky Note Pad
As an equivalent to paper sticky note pads, we created different
applications for writing sticky notes. The Java application is ideal for tablet
PCs and other pen input devices. For fast finger input you can use the
dedicated Apps for the iPad (see Figure 2), iPhone or Android devices.
After creating a sticky note on one of these devices, it can be sent to the
whiteboard.

Figure 2: Sticky Pad HD App for writing sticky notes and sending them to the Tele-Board
whiteboard client.

Server Component
The Server Component coordinates all communication between the
remote partners. All interactions are transferred as Extensible Messaging
and Presence Protocol (XMPP) messages to keep the connected
whiteboards synchronized. For advanced saving and resuming
possibilities, we extended the Server Component with additional functions.
That is to say, all whiteboard actions are stored automatically and it is
possible to go back and forth in the “history” of the whiteboard content (for
more information see Gericke, Gumienny, & Meinel (2010)).

Experiment Setup
In order to find out if it is possible to work with this tool in a similar way as
in a traditional setup, we had five teams working on the design challenge
“How might we enable a Design Thinking team to conveniently document
their project in a way that fits the needs of all different parties involved?”
The design problem was intentionally fuzzy (Buchanan, 1992) and the
teams (with four participants each) were following a design thinking
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approach (Brown, 2008; Lockwood, 2009) including different phases and
methods, such as storytelling, brainstorming, framing, prototyping, and
testing. Each team worked on the challenge for five hours and in the end
they were supposed to present a prototype to an expert audience. All
participants completed a course at the School of Design Thinking of the
Hasso Plattner Institute in Potsdam 2 and were familiar with working at
traditional whiteboards and other physical tools. Eleven participants were
female, nine male and their age ranged between twenty-four and thirty-two
years (twenty-eight on average).
In the beginning, we explained all functions of the Tele-Board whiteboard
client to the teams and showed them how the digital whiteboard hardware
worked. Because we also wanted to know which hardware works best for
this way of working, we provided two different types of whiteboard
hardware: a SMART Board 680i2 interactive whiteboard system (figure 3,
left) and a SMART Interactive Display 6052iB (figure 3, right). The SMART
Board projects the content to a special surface that detects interactions
through pressure (resistive technology). The SMART Display is a LCD
display combined with cameras for detecting pen and finger input (DViT
technology). Next, we explained how to write sticky notes with different
devices: we provided four iPads with the Sticky Pad HD App (including
special iPad pens), a TabletPC, a digital pen (connected to a laptop) and a
laptop for writing sticky notes via the Tele-Board web portal (see Figure 3).
The participants had time to try out all functions and to get used to the
digital whiteboards and sticky note devices.

Figure 3: Tele-Board one-day challenge experiment setup with two digital whiteboards
and a variety of devices for creating sticky notes. Design Thinking team in this picture:
Sebastian Mährlein, Johannes Erdmann, Thuy Chinh Duong, Svenja Bickert (from left to
right).

2
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Afterwards, they watched videos of interviews with different stakeholders
regarding the design challenge. This part substituted the user research
phase, as we wanted to have comparable input for all teams and shorten
the overall time for the study. In the following, the teams passed through
all phases they knew from their School of Design Thinking education:
storytelling, synthesis, ideation, prototyping and testing. In total, they
worked at the design thinking challenge for five hours, including a lunch
break.

Results
With the help of participant observation, we examined the participant’s
way of working and the usability of Tele-Board and the hardware
equipment. Through post-test interviews and questionnaires, the
participants reported how well they could accomplish the given task
compared to their usual way of working and how satisfied they were with
the digital environment.

Observations
As a main result regarding the time, we found that all teams could
accomplish the task and came to interesting prototypes during the given
time frame. There were no major differences in the timing of the different
phases between the teams. We could observe that the ease of use and
comfort with the system was related to general openness and curiosity
towards new technologies and digital tools. That is to say, participants who
tried out all Tele-Board functions enthusiastically in the beginning also
learned the functions much faster. Not surprisingly, participants who had
used an iPad before had less problems using it, compared to others who
never had held one in their hands.
With regard to the contrast between Tele-Board and traditional tools, we
observed that, in general, the teams’ usual way of working did not have
to be changed and the teamwork was fine. Some participants said that
there was hardly any noticeable difference between traditional tools and
the digital system. They even claimed it to be timesaving compared to the
analog ones. On the other hand, some participants had difficulties getting
used to the system and said it would slow down their work. This was
mainly observable with people who were rather cautious with trying out all
functions. When they could not find what they were looking for in the first
place or the system did something they did not expect, they were afraid to
try out other things afterwards. Still, all participants quickly learned how
to use the system during the course of the testing. We also observed that
it was a great advantage when at least two of the four team members
walked through the system easily, because they then showed the others
what they found out and after a short while the whole team had no
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difficulties anymore. In teams where all participants were rather cautious, it
took them a longer time to get used to the Tele-Board system. However,
this had no influence on the quality or creativity of the results. After
the experiment, thirteen experts rated the final prototypes regarding their
usefulness and degree of unusualness (see von Thienen, Noweski,
Meinel, & Rauth (2011), for more information on the expert rating
questionnaires). In this evaluation, the teams that needed more time to get
used to Tele-Board even had slightly better ratings for usefulness as well
as unusualness.

Advantages and disadvantages of hardware equipment
In addition to the interaction design of the system, we also examined
different off-the-shelf hardware and its capabilities of supporting a natural,
tangible whiteboard and sticky note feeling. Here, we found that all of the
existing devices have different advantages and disadvantages.
Additionally, it depends on personal preferences which devices our
participants would choose. Especially with regard to the digital
whiteboard hardware, it was not possible to say which of the two boards
works best for design thinking activities (see figure 4; on average the
display board scored 3.35 points and the projector board 3 points). The
display board (SMART Interactive Display 6052iB) has the advantage of
a high resolution (1920x1080px) and thus displays a lot of content very
crisp and without the noise of a projector. On the other hand, the touch
interaction is not comfortably usable: it often happened that the display
received touch events from the bent fingers when writing with a pen or
from the clothes at the wrist of the user. Our users also stated that it felt
strange to move around sticky notes on the plain surface of the LCD
display, especially when the display gets warmer after a while. The
projector board (SMART Board 680i2) has a more comfortable surface
(like plastic foil) and because the interactivity is realized by pressure, there
are no accidental touches. Additionally, because of its size (77’’), it
conveys the feeling of a real whiteboard, more than the 52’’ LCD display.
On the other hand, it has a relatively low resolution (1280x800px) and it
cannot distinguish between hand, pen and eraser input. That is to say, all
pens and the eraser tool have to be in its tray in order to switch to move
mode. Of course, during intensive project work and with different users,
this often let to unwanted pen strokes or confusion of mode switching in
general.
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If I bought digital whiteboard hardware it would be a...
8
7
6
5

display
board

4
3

projector
board

2
1
0
1, Strongly
disagree

2

3

4

5, Strongly
agree

Figure 4: Comparison of digital whiteboard hardware. Participants did not have a clear
preference for one of the two boards.

With regard to the different sticky note devices, the iPads were very
much appreciated because of their mobility and the simplicity of the Sticky
Pad App. In contrast, the TabletPC was considered being too heavy and
therefore not mobile enough. The possibility to write sticky notes with the
keyboard via the web portal was appreciated by some participants, as this
text is more readable than the handwritten notes. On the other hand, being
visual, i.e. drawing something, was important to all teams and thus they
preferred the pen-based tools. Some participants explicitly noted that they
liked the haptics of paper and thus liked the concept of a digital pen for
writing sticky notes. However, the digital pen receiver had to be connected
to a computer with a cable and this decreased its mobility and flexibility,
which was a problem for the workflow. But, half of the participants did not
try out all of the different devices, probably because the iPads worked very
well for their purposes (see figure 5).
In general, we saw that it was very important that every team member had
their own device for quickly noting down their ideas and thoughts. This
way, it was possible to circumvent the missing multi-touch capabilities of
the whiteboard hardware to some degree. While one person was
operating the whiteboard, the others could still contribute their ideas and
discuss the topic as a team.
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How do you evaluate the different tools for creating sticky
notes?
18
16
14
12

Whiteboard

10

Keyboard (Laptop)

8

iPad

6

Tablet PC

4

Digital Pen

2
0
1, not
useful

2

3

4

5, very
useful

did not
use it

Figure 5: The iPad was the most favored tool for creating sticky notes. The Tablet PC and
the Digital Pen were not used by half of the participants although all tools were
introduced and tested.

Questionnaires
Right after the experiment we handed a questionnaire to the test
participants. They had to answer Likert-Scale questions with regard to the
general usage of the system, as well as free text fields with special focus
on the comparison between the analog and digital world, and the functions
and working modes that Tele-Board supports. In this section, we present
the cumulated answers from the questionnaire.
Comparison analog vs. digital
As already indicated in the observation section, the satisfaction and
adoption of the digital tools was very differently perceived and evaluated.
Additionally, it depends on general personal preferences towards digital
tools, which is also reflected in the answers in the questionnaire. In
interviews after the experiment, some participants stated that Tele-Board
works well for a digital tool, but if they had the choice they would rather
work with pen and paper and not be in front of a computer or monitor. On
the contrary, others said, that they have to digitize the content anyway at
some point and if it was digital from the beginning, this could be omitted
(see figure 6, right).
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Working with Tele-Board
works equally well as
working with traditional
whiteboards

If I had to choose I'd prefer
working with traditional
whiteboards and paper sticky
notes
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1
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5

0
1

2

3
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Figure 6: Comparison of Tele-Board with traditional whiteboards and paper sticky notes
(1 = strongly disagree, 5 = strongly agree).

No matter how the participants evaluated the digital way of working in
general, all of them could point out advantages and disadvantages of the
respective boards.
From their point of view, the major advantages of traditional (analog)
whiteboards are: the possibility to work with several people at the same
time, the tangibility or haptic feeling, and the speed, i.e. quick
manipulation. Other things that were mentioned are: the ease of use
because everyone immediately understands it, the fact that it is cheap and
no technical equipment is necessary. Other advantages of normal
whiteboard are related to problems with digital whiteboard hardware, as
e.g. difficulties with drawing on them and the resolution of the boards.
As the main advantages of Tele-Board (digital) the participants
mentioned: no waste of paper, automatic saving and documentation, and
several special functions, e.g. clustering, changing colors of sticky notes,
and zooming. Additionally, they stated the opportunity for remote
collaboration and possibility to write sticky notes with mobile devices from
any location.
With reference to the advantages of Tele-Board, the participants thought
the main disadvantages of traditional (analog) whiteboards were a
waste of paper and sticky notes that fall down after a while. Furthermore,
they mentioned difficulties with documentation and the limited number of
available boards: the only way is to take pictures and then clean the
boards, with no further possibilities of editing the content. They also
mentioned that the boards require a lot of space and have limited mobility.
Conference Proceedings

663

Transferring Traditional Design Work to the Digital World – Does it work?

The greatest disadvantage of Tele-Board (digital) was seen as the
single touch capabilities of the whiteboard hardware, meaning that only
one person at a time can work at the whiteboard. Another problem was the
input delay of the digital boards, especially when writing on the whiteboard
surface, thereby people described the system as too “slow”. Participants
also considered the digital solution being quite expensive and some
functions did not work intuitively enough or had bugs. See also the
following section on usability and complexity of functions.
Activity support and scope of functions
As the experiment encompassed several hours with different phases of a
design thinking project, we were interested if all phases and ways of
working were supported equally well or not. Therefore, we asked the
participants for which activities Tele-Board worked well and for which
activities not.
Tele-Board worked especially well for brainstorming, followed by
presenting content, and the synthesis of information, i.e. clustering and
sorting ideas. Participants liked the clustering functions of Tele-Board
because it was possible to move clusters around and they said they had a
better overview than they had on traditional boards (see figure 7). When
presenting, they could easily hide and show information with the help of
the zoom and panning functions. Additionally, they mentioned that it was
helpful to re-color sticky notes. This way, the color could first be related to
a person and afterwards to a specific topic. With regard to sustainability,
they liked to easily integrate pictures from the internet or a camera and not
to print them. In general, they also liked the fact of storing everything
automatically and the possibility to go back and forth in the history of the
whiteboard content if needed.

Figure 7: Screenshot of the Tele-Board whiteboard client after ideation. Participants
especially appreciated the possibility to create clusters and move them around.
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When we asked for which activities Tele-Board did not work well, they
mainly mentioned: working together at the whiteboard and drawing or
writing on the whiteboard surface. Both issues are related to the digital
whiteboard hardware; see also the hardware equipment section above.
With regard to the software, i.e. Tele-Board’s functions, most participants
missed an “undo” option. When we started with the design of Tele-Board,
we intended to stay with physical metaphors (Mynatt, Igarashi, Edwards, &
LaMarca, 1999; Terrenghi, Kirk, Sellen, & Izadi, 2007) as closely as
possible. At that time, we only provided all functions that are possible with
traditional whiteboards. Gradually we added new functions that provide
advantages the analog world cannot offer. Still, we tried to stay with
physical metaphors as closely as possible and rarely included desktop-like
interactions. Our users were supposed to have the feeling of standing in
front of a whiteboard and not a computer. After the experiment,
participants told us that they were surprised how “real” the interaction with
the digital boards felt, but still, they expected standard functions they were
used to from computer usage.
In order to evaluate the usability and general user experience of TeleBoard, we also asked the participants to give their ratings on LikertScales. Though there were participants who considered working with TeleBoard being complicated, most people did not. The majority also thought
that Tele-Board’s functions were easy to understand (see figure 8).
Working with Tele-Board was
complicated

The Tele-Board functions were
easy to understand
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1

2

3

4

5

Figure 8: Tele-Board’s general user experience compared with the usability of its
functions (1 = strongly disagree, 5 = strongly agree).
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General Feedback
At the end of the questionnaire, we asked for general feedback, meaning
that participants could enter whatever they liked. Thus, the answers were
fairly diverse. Some users just thanked for the opportunity to try out the
digital equipment, others said which functions need to be improved. The
answers also varied with regard to the overall satisfaction. Some were
quite positive:
“Within the Design Thinking process there was no real difference
between using digital or analog boards. Great work :D love it”
“I love the concept of bringing the whole thing to the digital world.
The size of the projector whiteboard is perfect. Some detailed
interaction paradigms can still be improved to humanize it more.”
Others combined positive aspects with things that have to be improved;
especially the digital whiteboard hardware:
“I liked the whole experience, nice atmosphere & I liked our idea
and working in total with Tele-Board. I haven't expected that
learning to work with it is so easy and quick to learn, but the
drawing experience is horrible!! Has to be improved.“
“If it was a little bit faster and more than one person could work on
the same board, then it would be really fun.”
Another participant stated that the digital whiteboard experience was not
yet advanced enough for real project work:
“It was a great experience working with the Tele-Board, but in my
opinion it's not yet advanced for the d-school needs. It was a little
too slow and reduced the teamwork since just one person could
write on it. I also didn't feel that encouraged being visual because I
was too overwhelmed by the technology and a little afraid making a
mistake.”
In the Likert-Scale section of the questionnaire we also asked participants
to rate the general usefulness and if it was ready to use for real projects.
Though participants can well imagine using Tele-Board for other Design
Thinking activities, the majority is unsure if it is ready to use yet (see figure
9).
As already stated before, the hardware equipment plays a decisive role for
the general experience of digital design work (see former section).
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Figure 9: Overall evaluation of Tele-Board and its usefulness for Design Thinking
(1 = strongly disagree, 5 = strongly agree).

Discussion
When comparing traditional and digital tools, participants came to different
conclusions. Some were very satisfied with the digital environment and
claimed that it was even better than the traditional whiteboard and sticky
notes. They appreciated that they could easily add digital information and
had a digital medium for future uses. On the contrary, other participants
stated that the digital tools would slow down their work. In the beginning,
this was because they had to get used to the software and hardware.
Afterwards, because there was no multi-touch at the whiteboards and only
one person could work at a time. They also mentioned that writing on the
digital boards is not as fast as writing on traditional whiteboards. However,
these disadvantages are mainly due to hardware problems and in a few
years they will probably disappear as newer models of digital whiteboards
already improved substantially compared to the models we used.
Additionally, we could alleviate for example the missing multi-touch
problem by providing sticky note devices for every user. This way, all
users can contribute their input simultaneously. Some participants stated,
they even considered it an advantage that there was one “moderator” who
stood at the whiteboard and coordinated the input.
Thus, we have shown that creative work in an all-digital environment is
possible and does not influence the quality of the results. Small changes
at the interaction design of the software were necessary to improve the
ease of use. We already implemented these changes based on our
observations and the participants’ feedback. If digital whiteboard hardware
now improves, the barriers for digital design work can be removed to a
Conference Proceedings

667

Transferring Traditional Design Work to the Digital World – Does it work?

large extend. However, especially good whiteboard hardware is expensive
and hard to move around inside a company. Moreover, digital equipment –
particularly the sticky note devices – has to be handled with care: if a
paper sticky note pad falls down or someone spills coffee over it, it is not a
big problem, for an iPad it is. Furthermore, a lot of people stressed that
they like working with paper and getting away from their computers if
possible. On the other hand, we learned that people also like to save
paper and use digital pictures instead of printing them. Additionally, they
appreciate the automatic saving of whiteboard content and the possibility
to go back and forth in its “history”. Another reason for using the digital
tools – as it was stated by users who were rather skeptical – is for
geographically dispersed teams because there is no real alternative. With
the help of the Tele-Board system it is possible to work synchronously at
the same content, and asynchronously with the help of the history
function, even if team members are distributed all over the world.
In general, we were happy how well the participants of our experiment
could work within the digital design environment. All teams accomplished
their work successfully and liked the overall experience.

Conclusion & Outlook
In a five-hour design challenge at five days and with twenty participants
we have demonstrated that digital design work is possible and does not
disturb the participants in their usual way of working too much. All users
saw the main value of a digital environment mainly for distributed work
settings. Therefore, in our next steps we will test Tele-Board in a
dispersed setup: in a follow-up study between two rooms and in a realworld setting in a corporate environment.
Furthermore, we want to implement and test additional features a digital
environment offers. For example, we will (semi-) automatically interpret the
whiteboard history in order to make it easier and faster to understand the
design work for asynchronously working colleagues. This may also be very
valuable for analyzing design work for design research in general (see
Gericke, Gumienny, & Meinel (2011) where we already started doing this).
We also want to support different design phases, as for example the
information synthesis. In interviews, observations and literature reviews,
we found that this is especially difficult for novices in design work and that
special support could help them getting used to it more easily (Gumienny,
Lindberg, & Meinel, 2011).
In general, there is a variety of possibilities to add value to creative work
with digital tools and still support the way of working people are used to
from traditional tools.
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Decentralizing the Classroom: Utilizing
network theory, collaborative teaching, and
agile development to create a softstructured learning environment
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Abstract
Graphic Design is increasingly becoming an interdisciplinary practice where designers in
the industry can expect to work on a variety of projects, some of which may require an
array of disparate skill sets and tools. Given the difficulty of making fundamental changes
to existing design curriculums, and the fact that programs cannot educate students to be
‘experts’ in every discipline they will encounter in professional practice, what changes can
individual instructors make within their courses to address this situation? In response to
this challenge the authors of this paper implemented a number of structural changes to two
distinct courses in their graphic design curriculum in an attempt to decrease the ‘siloeffect’ between subjects and to provide students with situated learning experiences in a
simulated interdisciplinary setting. These structural changes include creating conduits
between courses as a way to decrease the ‘silo-effect’, implementing a ‘soft-structured’
group dynamic within one of the courses, and utilizing a generationally tiered project
progression as a way to diffuse and share large amount of knowledge from multiple
branches of study simultaneously. In this article the authors explain the models they
implemented, examine those models based on existing theoretical frameworks, and review
the effects these models had on the student experience, cooperation, and knowledge
retention in relation to previous courses.
Keyword : graphic design pedagogy, multidisciplinary design, collaborative teaching,
decentralized classroom, interactive design, interface design, systems design, dynamic
critique models, cross-course registration
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Introduction
This case study reviews the author’s experiences in abandoning an instructor-centered
classroom structure by applying a new model to two existing courses in their Graphic
Design curriculum.
These changes were implemented in response to problems that arose in previous
‘Interactive 1’ courses, primarily having to do with a silo-effect in which students struggled
to apply their knowledge from the ‘Interactive 1’ course to projects from other courses
within the graphic design curriculum. Secondarily, changes were made in response to the
steep learning curve often encountered in advanced or specialized design courses. We
noticed that in several interactive, interface, motion and technology-based design
courses, students struggled to absorb and correctly apply knowledge without heavily
relying on faculty for validation.
Our intent was to create a dynamic classroom experience where small groups of students
could deeply examine a topic, while at the same time share information with other groups
in the class throughout the lifespan of the project, instead of only sharing information in a
final critique (figure 1). We posited that this scenario would yield greater efficiency in time
spent during class critiques as well as expand both the breadth and depth of knowledge
covered within a given class. In addition, we intended to decrease the ‘silo-effect’ by
bridging courses and course projects to allow for a natural migration of ideas to occur
(figure 2).

Figure 1.

Figure 2.

Due to the difficulty of making fundamental changes to the Graphic Design curriculum, we
chose to focus our energy on making principle changes to two of our classes: Interaction
1 and Systems in Design. The primary impetus for this change was to test the
effectiveness of alternate classroom models in reducing the silo effect between courses,
mitigating the problems associated with the instructor centered classroom model, and
increasing the amount of content in each course.
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Literature review
Issues with instructor centered teaching
In reviewing the relevant literature there is significant consensus that the traditional
‘Instructor-centered’ teaching model has a number of negative effects on student
learning.
The evidence suggests that the classroom model of instructor as knowledge-giver leads
to the memorization of facts and doesn't allow students to connect new knowledge to
their prior conceptions (McCray, DeHaan, & Schuck, 2003, p. 26). Another report utilizing
active learning strategies (Handelsman et al., 2004) states that courses which rely on
"transmission-of-information" lectures and "cookbook" exercises are not highly effective in
fostering conceptual understanding. This is also supported by Harris & Harvey (2000, p.
29) who state that the use of models where "students are recipients of knowledge from an
authority and expected to regurgitate the information on a test, does not expand their use
of critical thinking skills, nor does it help them encounter their own power to construct
knowledge, either on their own or with others."
It is not difficult to see how a model that doesn't allow students to connect new knowledge
to their prior conceptions (McCray, et al. 2003, p.26) can lead to an increased ‘silo-effect’
where students are unable to easily connect the learning from the subject area in one
course to that of a different course.

Moving forward
McCray (2003, p.27) proposes some general suggestions for improvement: "the lecture
format can be improved by allowing learners to grapple with an issue on their own before
they are provided with answers.” He goes on to state that "inquiry-based instruction and
problem-solving strategies…assist students in assimilating new information through
interaction with their prior concepts and knowledge of the world outside the classroom."
In developing an alternate classroom model that would fit the needs of the design studio
and those of our students, we looked to 3 different areas: working models from the design
industry, existing academic models, and organizational models from the sciences.

Learning from the design industry
There are a number of organizational models utilized in the design industry. But if we limit
our scope to look at studios that utilize interdisciplinary design teams, and are highly
innovative, we see that the primary model is the agile development process (Meyer, &
Marion, 2010).
An important element of an agile development process, perhaps the most important, is
fluidity (Meyer, et al. 2010, p. 25). Meyer speaks of fluidity in the design concepts and
prototypes themselves. But fluidity is also an integral structural component of the design
team where team members shift between roles and responsibilities even taking on
multiple roles, often with little organizational. In describing the design process Bill
Moggridge (2007, p. 649) states that "The most productive approach is often apparently
unstructured, where members of the design team may suddenly dive into a prototype,
renew some research activity, look at people afresh, reexamine some of the constraints,
or create new alternative concepts. The process does not look like a linear system
diagram, nor a revolving wheel of iterations, but is more like playing with a pinball
machine, where one bounces rapidly in unexpected directions."
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Learning from alternative class models
We can draw parallels between successful team-based practices in the industry and
existing classroom models such as the Jigsaw Classroom, which utilizes the
organizational concept of assigning students to specific ‘tasks’, and has been used
extensively in many areas of education (Reese, 2009; The Jigsaw Classroom, 2000).
Central to the Jigsaw model is the practice of dividing a subject into parts and assigning
each to different students who are then responsible for learning only that part. When the
students develop a solid understanding of their area of investigation they are responsible
for reporting back, and thus educating the rest of the class (Reese, 2009).
Specific to design education, a classroom model utilizing student ‘specialization’ has
been used with much success by educator Charlie Cannon in his award winning
‘Innovation Studio’ course. In an interview with Dwell magazine, Cannon describes using
a class structure that explores a wide range of design possibilities and technologies by
having individual students focus on and becoming ‘experts’ in different subjects, before
forming ‘interdisciplinary’ groups to conduct research and engage in the “real design
work” (Chu, 2009). When asked if the details and “minutiae” of technology and
engineering concepts are lost in a classroom model that tries to cover so much breadth,
Cannon answers “yes”, but emphasizes the value of generating a range of solutions by
“covering such a wide base of study at different scales” (Chu, 2009).
Another classroom model that allows students to be exposed to a greater amount of
knowledge compared with single instructor classrooms is the ‘Interactive team teaching’
model (Helms & Alvis, 2005). This model is characterized by two professors being
present and active in the classroom simultaneously. Team teaching has been shown to
promote creative thinking and reduce the 'silo effect' of learning by presenting students
with contrasting views on a topic (from two instructors), allowing students to explore
alternative positions and generate their own conclusions (Harris & Harvey, 2000; Helms &
Alvis. 2005; Vogler & Long, 2003.).

Learning from other disciplines
In addition to reviewing existing research on organizational models from the design
industry and education, we can also look to the sciences for descriptions of specific
organizational patterns and structures, which may prove useful in an educational setting.
A relatively new area of scientific study, complexity theory, has been promoted by some
as a potential framework that could provide insight and innovation to educational models
(Haggis, 2008; Kuhn, 2008) and design education in particular (Wang, 2010).
One aspect of complexity theory which is particularly applicable to the classroom is
network theory. Network theory is described as “focusing on relationships between
entities rather than the entities themselves." (Mitchell, 2009, 52%) And is concerned with
the study of how information flows within complex networks. The applicability of this to the
classroom is relatively easy to see if we view the classroom as a network of discrete
entities that are engaged in the transmission and processing of information.
Educational researcher Lesley Kuhn (2008) warns against utilizing complexity theory as
prescriptive in educational research, emphasizing the fact that the theory is used in a
primarily descriptive way in the scientific community. While we agree that many theories
that fall under the umbrella of 'complexity theory' describe the way phenomenon actually
work rather than how they 'should' work; there are cases where descriptive theories can
be useful as prescriptive models. We would argue that there is a fundamental difference
between design and nature in the sense that natural (or emergent) systems exist as they
are (changing and adapting naturally of course), whereas designed systems are created
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and iterated based on previous systems by the express will of designers themselves. A
'descriptive' theory that explains the way a natural or emergent system works can thus be
used as a prescriptive model in cases where the systems in question are not 'natural'
systems, but 'designed' systems. This can be viewed as a sort of 'bio-mimicry' (which is
an accepted design approach), a way to make the designed system in question more
efficient based on observations of systems in nature. We can look at a specific example
from the work of Melanie Mitchell, a well respected complexity theorist, who utilized a
design process in which she took direct inspiration from research findings in complexity
theory to develop the ‘Copycat’ software program, which was able solve complex analogy
problems (A is to B as C is to D) that are normally quite easy for humans but incredibly
difficult for computational machines (Mitchell 2009, 43%).

Applying alternative classroom models
Teaching at VCUQatar is a unique experience. Qatar is one of several countries in the
Middle East involved in rapid growth of infrastructure, industry, culture and education. In
order to stay relevant, education must adapt to meet the needs of this changing context.
Students hoping to be successful designers in this region will need to be agile, adaptable,
capable to make connections, share knowledge and anticipate the changing
circumstances of an emerging industry.
With a limited design culture in the region, our students must be able to learn from the
global design industry, while at the same time developing skills and a conceptual
understanding of a wide variety of media.
Due to the factors outlined above, as well as insights we have gained from our combined
seven years of experience as professors in Doha, we decided to investigate new teaching
methodologies that could result in learning outcomes that would better fit the context of
Qatar. Based on observations of previous courses we set out to design new course
structures and teaching methods that could prompt an increase in the sharing of
knowledge between students and classes, and an expansion of design solutions.
Building on our past observations and existing research we developed a teaching
strategy that involved ‘decentralizing the classroom’, a ‘generational project progression’,
and the ‘creation of connections’ between individual students, groups of students and
different courses.

Decentralizing the classroom
In testing a decentralized approach to teaching we focused on the class structure of the
‘Systems in design’ course. We began with the problem/project-based model which is
typical of design studio classrooms (Moggridge, 2007; Wang, 2009), and quite familiar in
our graphic design curriculum at VCUQatar. The single problem we built the class around
was the development of design solutions for a hypothetical metro system for the city of
Doha. Typically in a design studio course the instructor might assign a series of fixed
projects (e.g. design a logo, a map, then a schedule, etc.) that every student would
investigate (e.g. if the class has 20 students, the result would be 20 logos, 20 maps and
20 schedules) and present in a critique format at the end of the project. Instead, we
conducted an in-class workshop on the first day of class where students developed a list
of design related projects that would need to be completed for a new metro system. The
class was then divided into four distinct categories (Wayfinding, Data visualization,
Identity systems, Marketing).
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Generational project progression
We designed a generational project progression to facilitate the exchange of information
between the different groups. Our implementation involved three distinct phases, each
longer and more involved than the previous phase (figure 3). The outcomes of the three
phases paralleled a typical design process. In phase one students had to present
research only, phase two they presented visual directions (sketches), phase three they
presented detailed and consolidated visual design solutions.

Figure 3.
Timeline of generational project progression within the systems in design course.

The implementation of a generational project progression within our course was based on
design studio practice, where designers are often required to move fluidly between
different roles, engage in a variety of solutions for one project, and continue work initiated
by previous designers. We intended to mirror a design practice by creating situated
learning experiences in our classroom, influenced by the agile development model.
Dividing the semester into 3 distinct phases also allowed us to apply the Design-based
research methodology (Kali & Dori, 2009; Sandoval & Bell, 2004; The Design-Based
Research Collective, 2003) as a way to iteratively refine our model after each phase,
based on our observations of its effectiveness up to that point.
To begin each phase, students submitted proposals to work within a particular category.
Each proposal needed to demonstrate problem-seeking, posit design thinking and rank
their level of interest in each of the four categories. Based on the proposals we facilitated
the formation of groups around the four categories to ensure numerical balance and the
potential for exploring a range of material.
The start of each of the three phases began with a similar proposal process in which
students were required (or highly encouraged) to apply for new category. The intent for
dividing the class in this manner was to increase the diversity of projects, consequently
increasing topics discussed in class and leading to more shared knowledge among the
students. In principle, this single course, Systems in Design, became four mini-courses
relative to one topic (systems thinking in graphic design) and one design problem (the
Doha metro).

Figure 4.
Example of an individual student progression within the timeline of the systems in design
course.

Within each group, students still created individual projects, but could use group
members for support, to exchange ideas, share knowledge or even share content. Based
on the proposals, each student was responsible for particular projects and outcomes
within their category. The result of each category would produce a limited range of

Conference Proceedings

675

Decentralizing the Classroom: Utilizing network theory, collaborative teaching,
and agile development to create a soft-structured learning environment

diverse projects related to each other. And the result of each phase would produce a
wide range of possibilities, each relative to one of the four categories (figure 5).

Figure 5.
This chart demonstrates the range of possible outcomes

Creating connections
As a way to weave the knowledge generated by individual teams back into the fabric of
the class, we implemented a decentralized structure of peer to peer communication and
evaluation, with the assumption that a central approach would prove overwhelming from
the perspective of available class time and cognitive load. Using the concept of
connected nodes, we created conduits for the exchange of information at three different
scales: between individuals within a given group, between groups in the class, and
between two different classes (Systems in design and Interactive 1) within the graphic
design curriculum.

Figure 6.
Diagram of connections at different scales within the class structure.

Individual level
At the level of individual connections the group dynamic within the ‘Systems in Design’
course utilized a flexible soft-structure in the sense that students conducted work
individually and were not required to work together. The groups functioned as advisory,
and as a way to organize the transfer of information in-class, during workshops, critiques,
and meetings with the instructors. (figure 6, figure 9).

Group level
At the group level the structure we implemented is similar to the Jigsaw classroom but
with some key differences. In the Jigsaw model, students are responsible for learning a
particular aspect of the overall subject and reporting their findings back to the entire class
(Reese, 2009; The Jigsaw Classroom, 2000). The problem with a centralized approach
such as this is that it takes a significant amount of class time to allow each student to
report, one at a time. In our model we had student groups report only to other specific
student groups. This allowed pairs of groups to report in parallel rather than one at a time,
with the goal of reducing the amount of in-class time required for the transfer of
information (figure 7). The only drawback to this approach was that not every student in
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the class was directly exposed to the knowledge generated by a particular group. But by
creating connections at different scales across the classroom our hypothesis was that
through diffusion, all relevant information would eventually work its way through the
network of students and groups within the class. (figure 9).
To further promote the diffusion of information in the class, we established unique critique
models for reviewing and sharing information. In one model, the critique session was
comprised of one project group and one review group. The project group was made up of
all the students working within one category (e.g. wayfinding). The review group was
made up of students who had submitted proposals to be in the next ‘wayfinding’ category.
This essentially meant the review group was composed of students previously from the
other three groups. This process was repeated for each group resulting in each student
having to be both presenter and reviewer at different points. This rotation also supported
the sharing of knowledge as we moved from one phase to the next (figure 7).

Figure 7.
Parallel group presentations and review sessions

Figure 8.
Individual critique model and feedback vs. group review and an exchange of ideas

The flow of information at different scales (individuals to other individuals, groups to other
groups, and classes to other classes) across the network of a classroom can be
understood through the framework of network theory. Of particular interest is the ‘small
world’ network principle which has been utilized to understand organizational
relationships and complex networks in a range of disciplines from science to the
humanities (Mitchell 2009). The principle describes systems which are highly clustered
with small average path lengths (links between nodes) containing 'few' connections which
span long distances between separate clusters (Mitchell 2009; Watts & Stogatz, 1998)
(see fig. 9). This principle has been shown to be an integral feature in the success and
efficiency of a range of complex networks from a variety of areas and scales, from the
brains of certain animals to the power grid of the western United States (Mitchell 2009;
Watts & Stogatz, 1998). The utility of this principle applied to our classroom model is in its
emphasis on the importance of the ‘few’ long distance connections as the feature that
determines the efficiency of non-centralized networks in terms of the transfer and spread
of information.
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Figure 9.
Diagram showing conduits through which information can travel between nodes in three
different network configurations.

Class level
At the course level, we intersected two distinct classes, Systems in Design and
Interactive 1. We scheduled the two courses to share students and instructors, while
maintaining distinct projects and outcomes, and retaining separate meeting times for
each class (Sunday and Thursday).
Our intent for connecting the two classes was to decrease the ‘silo-effect’ (mentioned
previously) and investigate alternative teaching methods and new course projects. The
Interactive course focuses on interface design, user experience, qualitative and
quantitative research, persona development, information architecture, rapid prototyping
and the investigation emerging technology to design and develop conceptual products.
Although all of these areas are distinctly different to topics in the Systems in Design
course, there are several areas of overlap (e.g. wayfinding requires user experience
testing, students used rapid prototyping as a method to create transit maps, students
developed persona’s to understand who would be riding the metro, the use of new
technology for sign systems, developing concept-based apps to access metro information
on a mobile device, etc.). In addition, the final project in Interactive 1 is to design a
working prototype for a touch screen kiosk to purchase transit tickets for a metro system.

Instructor as facilitator
Within a de-centralized model such as the one we have implemented, the instructor no
longer plays the role of explicit knowledge giver, but rather facilitates student
investigation, providing guidance, vocabulary, and feedback at appropriate times during
the course. As co-instructors, we became participants in the learning, while at the same
time, we were able to play various roles (client, city planner, design director, technologist,
community member) to simulate a situated learning experience.

Observed differences with instructor centered courses.
In both courses, we used the artifacts generated by the students as a primary data
source for this study (Kali & Dori, 2009). By comparing artifacts from previous courses
that referenced the same course content, but taught in an instructor-centered classroom,
we were able identify areas of change in student performance.
Our secondary source of information came from direct observations of in-class student
performance and participation within both courses. We were able to compare the
observations from the course using our new teaching model to that of previous teaching
models through post-class discussion and by referencing notes that transcribed in-class
events. We do not present the results below as specific evidence of the success or failure
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of the course changes we implemented and outlined above. Where we have observed
potential cause and effect situations we have highlighted the relationship. But on the
whole, we present the following results as observations of how these two courses differed
in practice compared to similar courses we have taught in the past, against the context of
the structural changes we made to the courses.
We were able to see that the primary differences we measured and observed in the
implementation of the two courses at the center of this case study compared to previous
courses fall into 4 primary categories. We have outlined and expanded on each below.

Silo effect
We observed a definite reduction in the silo-effect between the Systems in Design course
and the Interactive 1 course, compared to previous sections of Interaction design. During
the meeting times for the systems class we observed students utilizing tools we had
taught in the interactive class to solve the problems they were engaged with in the
systems class, notable among these were tools such as personas, rapid prototyping, and
vocabulary terms such as ‘usability’.
We have experimented with merging courses with Interaction 1 in the past, to create an
exchange of ideas between courses, but have always done so in a way that combines the
courses together so tightly that from the perspective of the students, the multidisciplinary
subject matter becomes too integrated and many students have the perception that they
are only engaged in one course. In the past this has resulted in a failure to reduce the
'silo effect' in any measurable or observable way among the students. In one extreme
case where we had joined two design courses, Interactive 1 and Visual Narrative 1, a
student was asked by another faculty member what she had learned the previous
semester in interactive 1, the student replied “I only had Narrative 1 not Interactive”. In
relation to this issue, we observed that in this case study, students were better able to
articulate the differences between Interaction 1 and Systems in design compared to
previous instances where we had merged two courses, presumably due to the clear
divide that we engineered between the courses.

Increase in information / content covered
Utilizing a decentralized classroom model, the courses in this case study were clearly
able to deliver a wider sampling and larger quantity of information compared to our
experience with instructor-centered courses. Compared to previous courses, students in
our study still conducted a similar amount of work per credit hour. But due to the decentralized model, students were exposed to a greater variety of subject matter, not from
their instructor, but from their peers.
Based on our observation during critiques we hypothesis that a significant amount of new
information was being transmitted between students, much greater than in a ‘teacher-to student’ teaching model or an ‘individual-to-class’ critique model. Essentially, the critique
sessions transformed from the ‘the solo-artist defending their work’ to a fruitful discussion
with critical feedback and an exchange of ideas (figure 8).

More efficient use of class time
By utilizing group structures that only had direct contact with one other group at any given
time, the critique, workshop, and reporting activities in the class became much more
efficient in terms of time spent. Each student was able get the same amount of feedback
that they would in a centralized structure (based on prior observations that approximately
30-40% of students do not fully engage in critique scenarios in classes with more than 16
students), except they had the added benefit of more discussion time due to the small
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group sizes, were able to engage in more critical feedback without the fear of an entire
class responding negatively, and they still had the opportunity to receive direct feedback
from instructors acting as mediators. We found that the critique/workshop experiences
utilizing a decentralized model took approximately 75% less class time due to group size,
parallel group structures and more efficient dialog. Through in-class discussion with our
students, they have confirmed that the decentralized classroom model and group critique
structure produced more useful feedback, a broader understanding of possible outcomes
and a deeper understanding the design solutions.
In addition, instructor preparation for the course on a week-to-week basis was lowered.
With the students taking on the active role of research and knowledge seekers, less
emphasis was place on the instructors having to deliver a significant amount of
knowledge through lecture and specific assignments. However, more emphasis was
placed on the instructors to engage with students within group discussions, and the
instructors had to be prepared to accept that the students may present new information
outside of the instructor’s knowledge base. Instructors needed to be equally agile to be
able to assert knowledge and be willing to learn simultaneously.

Student engagement with material
During critique activities where one group was responsible for presenting the work they
had done to the subsequent newly formed group, we noticed 2 distinct changes in the
attitudes of the presenting students and the receiving students. Compared to instructor
centered critique models we had used in previous classes, the group critiquing the work
became highly attentive to the material being presented and highly critical of the material.
We hypothesize that this increase in engagement was due to the fact that the group
conducting the critique had a real stake in the work being presented and communicated,
because in the next phase they would be directly responsible for carrying that work
forward, and would have to fill in any gaps if the previous group failed to conduct the
necessary research or design the required components. This is consistent with findings
from the jigsaw classroom (Reese, 2009; The Jigsaw Classroom, 2000). This in turn
appeared to lead to an increase in the enthusiasm of the presenting students. We
observed this most notably during critiques, where students presented work and
defended their outcomes more critically and passionately. In several cases, this lead to
more thoughtful group discussions and a greater exchange of ideas, however, in some
cases it simply caused students to baselessly defend work with personal assertions.
Another aspect worthy of discussion is the way in which this model differs from a model
where all of the students are engaged in the same subject area. Because students
worked on unique subject areas (data visualization vs. identity for example) and did not
have regular class wide critiques where their work would be shared with all the other
students, a situation emerged where there was a clear imbalance of knowledge in the
sense that the critiquing group had little idea about what would be presented, while the
presenting group who had been working with the material for weeks were ‘experts’ in
comparison. This imbalance of knowledge appeared to directly promote an increased
sense of ‘discovery’ in the students critiquing the work presented, in that we observed a
greater number of students who were attentive, constructive, and genuinely enlightened
by the material and work being presented.
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Problems
In one case a subsequent generation failed to adopt and learn from the previous
generation. Out of the total of 12 group/subject generations (3 generations x 4 groups
each) we observed one group (2nd generation marketing) who produced work that was
clearly inferior to the work presented directly to them by the previous generation. By the
end of the 2nd generation it was clear that the group in question had failed to learn from
and build upon the work completed by the previous group.
We also noticed no change in the work ethic of students who had shown motivational
issues in previous courses. In the courses which utilized a de-centralized model, the
same students had trouble engaging with the course material and participating in the
class except in situations where in-class group work was required, and monitored by the
instructors.

Conclusion
The de-centralized model shows promise in creating a classroom where students are
able to engage in a wider sampling of work within a particular subject area, while at the
same time have the ability to go deeper into a distinct area of interest. The model also
shows promise in fostering a more dynamic classroom experience where students share
information, engage in critical discussion and work collaboratively, without being
specifically assigned a ‘group’ project. Students who prefer to work individually can do so,
but still engage in a collaborative experience. Likewise, because each student is
responsible for an individual outcome, the instructors can evaluate each student’s
performance aside from the group.
We learned that ‘soft-merging’ courses has potential to expand the classroom experience
and decrease the ‘silo-effect’. Students seemed to have a greater ability to interconnect
concepts learned in different courses and apply that knowledge to projects. Through this
process, the range of projects produced in a class increased. However, students still had
difficulty separating the learning outcomes and projects from each distinct course. We
believe there is potential to ‘soft-merging’ courses, but have not arrived at a definitive
answer.
Integrating new models for critique structures is an important factor when using the decentralized classroom model. Normal critique models that place significant emphasis on
an individual student confronting an entire class with the instructor guiding the critique will
deter the exchange of knowledge. We tested various models for critique that seemed to
be successful to a greater or lesser degree. We will continue to test new methods to
critically review work and share learning, we suggest other instructors who employ a decentralized classroom model to do so as well.
Teaching courses in a design curriculum is never easy. The speed of contemporary
culture and the integration of technology is expanding the field rapidly. In the past, a
design course could spend an entire semester focusing on two or three key areas, but
now the practice of design has become more expansive, multidisciplinary and
collaborative, and students today are versed in multi-tasking and sharing information (e.g.
social media). In order for academia to remain current, we need to explore new
classroom models and reinvent in-class structures to create new environments for
learning, complex problem solving and design thinking.
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From Pictogram to Sensogram:
Wayfinding through pervasive computing
and multisensory perception
Mette Harrestrup LAURITZEN and Ida ENGHOLM
Abstract
Within the latest decades, geographical and navigational information has formed the basis
for the design discipline of wayfinding. Until now, this field has mainly been characterized
by a visual approach through static, two-dimensional signs, symbols and typography on
signposts, walls and buildings in the urban space. With the advances in computer
technology and the rising complexity of available embedded information in public places, a
new approach to wayfinding and navigation is emerging where the traditional static and
visual wayfinding is supplemented or replaced by multisensory and digital communication.
This paper coins a new term: sensogram and outlines how technology and theories about
the body allow a multisensory and intuitive approach to wayfinding. By means of pervasive
computing, the pictogram used in wayfinding is transformed from analogue to digital, from
visual to multisensory and from signposts to the physical space. The sensogram suggests a
new holistic approach to the body and to human perception in architectural space, which
seems absent in both traditional pictograms and contemporary wayfinding. We analyze this
approach from a multisensory perspective. Through a discussion of the former visual
dominance within the field of pictograms in wayfinding, this paper considers how the twodimensional and visual phenomenon can be rethought and redesigned by incorporating
established design knowledge and pervasive computing in architectural space. In closing,
two design experiments are used as the basis for discussing what further research the
experiments enable within the context of pervasive wayfinding and the design of
atmosphere or ambience.
Keywords: graphic design, interactivity, mediation, pictogram, sensogram, wayfinding,
pervasive computing
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Background
As a graphic discipline, wayfinding begins to take shape in the early 20th century, as
visual pictograms are introduced as a means of offering directions in modern industrialist
cities and built environments. In 1960, the discipline of producing signs with the purpose
of providing directions in an urban planning context is termed “way-finding” (Lynch 1960:
4, McCullough 2004: 33). As a practice field this discipline is aimed primarily at producing
two-dimensional indicators for use in signs, on walls and in buildings. According to Kevin
Lynch (1960), wayfinding refers both to the human capacity for spatial localization based
on sensory impressions and memory and to the interpretation of information in anything
from maps to charts and pictograms with the purpose of wayfinding.
In a research context visual signs, including pictograms, have been the object of
interest since the early 20th century, for example in semiotics. Within the field of
semiotics, the study of pictograms, ideograms (signs or symbols that indicate a concept
or idea) and logograms (signs or symbols indicating a word), classified together as
1
ideography , was established as a new field with an emphasis on classifications and
conceptual definitions within the visual field and on the conditions for meaning
construction in the decoding of visual signs (see e.g. Aicher-Scholl 1994; Barthes 1964;
Kjørup 2004; Mollerup 1995).
In a practice context, pictograms have developed mainly in a context of
modernism and framed by an essential positivist paradigm that maintains universalist
strategies for the communication of visual signs (Lupton 1989). One of the models is Otto
Neurath’s Isotype system from the late 1920s, whose simplifying and functionalist
approach goes some way toward setting a norm for modern pictogram design that still
seems to serve as a convention today, based on requirements for a simplified expression
and an ideal of the universal and supreme status of visual representation. A tradition that,
according to Ellen Lupton, to some extent has hampered the incorporation of insights
from semiotics and cognition research concerning the role of context and culture in the
visual construction of meaning (Lupton 1989; 1993). Modern pictogram design continues
to be based on the Functionalist tradition and an objective of reducing communicative
content. Furthermore, pictograms continue to develop as an exclusively graphic discipline
within the domain of visual perception. This is borne out, for example, by the design
theorist Per Mollerup’s breakdown of wayfinding into three activities: search, decision and
motion (Mollerup 2005: 27). Search is executed by means of vision, decision is executed
in the mental domain, and motion is executed by the body. A key element in this definition
is the visual sign, the pictogram, which in the wayfinding situation is realized cognitively
as meaning, before the body executes the mental decision, so to speak.
In recent years, however, advances in information technology have opened new
perspectives for the design and perceptual scope of pictograms. According to Peter
Morville (2005) these developments offer new opportunities for expanding on the visual
domain that has characterized wayfinding until now: “After eons of bumbling around the
planet, we’re about to take navigation to a whole new level. Wayfinding 2.0,” (Morville
2005: 71). While classic visual pictograms are characterized by establishing a static
relationship between a person and his or her location in space, technology allows for a
more dynamic and multisensory relationship, where information about places, rooms and
destinations is made available in new ways and through multiple types of sensory input.
This is relevant both in relation to mobile units, where pictograms serve as a tool for
showing the way or locating site-specific information via a computer interface, and in
1

Ideography is text consisting of images or conceptual signs without any pictorial associations to the thing
they signify. Although pictograms are usually in the form of simplified images, in a semiotic sense they are
not images, because they do not resemble the things they signify. Instead, they are symbols, conventional
signs (Kjørup 2002: 69).
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relation to wayfinding in the urban space and architectural environments, where
pictograms can perform in entirely new ways. In the present context, the focus will be on
the role of the pictogram as a means of wayfinding in architectural space, supported by
pervasive computing. The paper will argue that pervasive computing both signifies a new
practice field for the graphic designer and enables other, experimentally oriented
approaches to a pictogram design that not only requires mental, cognitive decoding, like
the classic two-dimensional pictogram, but also engages the body as an active part of
perception.

Pervasive computing as a design material
Pervasive or ubiquitous computing combines physical environments and devices with the
computerized reality of interactive systems. The media theorist Stefan Poslad (2009)
defines pervasive computing as ubiquitous information and technology systems “that
enable information and tasks to be made available everywhere, and to support intuitive
human usage, appearing invisible to the user” (p. 2). Pervasive computing is also used as
a broader category capturing combinations of digital, virtual and physical environments
that are addressed by practice and research disciplines such as Collaborative Virtual
Environments, Augmented Realities, Augmented Virtualities, Tangible Bits (see e.g.
Ramsgaard 2004; Ishi 2008).
In relation to wayfinding, developments in digital technology have led to
discussions about which paradigms for technology support the field of wayfinding should
rely on in the development of new concepts for wayfinding and wayshowing. In the
interface industry and in HCI and usability studies, the development of user interfaces for
both physical and digital interfaces aims to give the users a sense of direct and
unmediated access to information and functions. This ideal is reflected, for example, in
Mark Weiser’s (1988) and Donald Norman’s (1999) original visions of “The invisible
computer” and in the design strategies in the interface industry of achieving ‘direct’ and
‘intuitive’ manipulation. The latter is reflected, for example, in user interface standards
such as WYSIWYG (What You See Is What You Get), which describes a situation where
an additional layer of visualization gives users visual access to the state of programs and
data. Thus, the mediation offered by the interface makes it appear as if the user were
manipulating the data directly, while in fact the person is operating through several layers
of visual mediation. The notion of the invisible interface is reflected in the industry’s verbal
and visual rhetoric with terms such as transparency and direct access. It is also evident in
new research and development areas such as pervasive computing, where function and
efficiency constitute the ideals of technological mediation (Ranganathan et al. 2005;
Henricksen & Indulska 2006; Stefan Poslad 2009; Genco & Sorce 2010).
From an artistic and experimental perspective, however, wayfinding that relies on
pervasive computing is not restricted to serving functional purposes alone; it may also
form the basis of new and more experimental concepts and designs. In the context of
experimental design, for example, the design researcher Anthony Dunne advocates a
more visible presentation of computer technology which users can address critically and
thus develop more satisfying relationships with. Dunne talks about a certain
estrangement or alienation effect, which in contrast to user friendliness engages in a
direct dialogue with the user (Dunne 2005: 35). In a similar vein, computer scientist Poul
Dourish points out that technology must step more into the foreground in interaction
contexts, becoming present as a visible component that engages the user: “… you
cannot be engaged with something that essentially isn’t there. Invisibility is not engaging;
invisibility does not communicate,” (Dourish 2004: 202). According to Dourish, the
challenge in relation to future technologies lies in developing concepts that materialize,
produce meaning and offer possibilities in use-related and spatial contexts.
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The design researchers Vallgårda and Redström (2007) suggest that pervasive
computing can be made visible and engage users in new ways by entering into
combination with other materials. They suggest that pervasive computing should be
considered a material in its own right, which has no specific “properties” and thus
depends on other materials in order to become the object of a design process. They
define pervasive computing as a “composite material” that must be incorporated into
other materials to become useful in design practice and visible to the user (Vallgårda &
Redström 2007: 2).
The use of pervasive computing in architectural space not only defines a new
material but also creates new possible forms of wayshowing that do not necessarily have
function and efficiency as their primary goals. From an emotional perspective, wayfinding
is not always about achieving the most efficient navigation. Users do not necessarily
navigate in a rational and logical manner – especially not ‘repeat users’. With pervasive
computing taking care of the memory task, the users can feel safe and ready to take on
new experiences by walking through a building, finding their way, meeting others – or
getting lost. Due to its flexible and variable nature, technology is capable of delivering
efficient wayfinding in case of emergency as well as creating new performative and
aesthetic interfaces as a form of expanded and experience-based architecture.
In a practice context, the expanded scope of wayfinding makes it necessary to
consider the user in a different light; the user now becomes part of the wayfinding
situation and an active co-creator of its realization as wayshowing. In wayfinding that is
based on pervasive computing, the information is not only available to a stationary gaze
as visual points but also forms an underlying network of systems that defines a path of
accessible information directed at several of the user’s senses.

The body as an active part of wayfinding
The expanded perceptual scope not only involves a concern for the development and
positioning of visual representations but also requires an explicit concern for the ability of
the body and the body’s movements in space to create various forms of meaning. In the
wayfinding situation, the body has a real-time experience of triggering information by
means of motion in space, for example by amplifying a sound or activating a visual or
tactile output with motion, touch or gestures (Passini 2002: 24). Here it is up to the
designer to enable the various multisensory expressions and interactions and to enable
the user to be present and empowered in the computerized space.
In a theoretical sense, the technological involvement of multiple senses sets new
parameters for the understanding of wayfinding as a field that is associated with a
mediated state and where the distinctions between computer-mediated and unmediated
perception are blurred. The mediated experiences intervene in and become an
inextricable part of the user’s ‘natural’ experiences in a wayfinding situation by entering
into combination with the user’s concrete experiences of the physical environment.
Therefore the designer must explicitly address how the mediated experiences and their
intervention into the physical world affect the user’s experience of his or her body and its
relations with the world. This is a far-reaching discussion that involves questions of a
psychological, sociological and philosophical nature. Within the field of pervasive
computing these considerations have led to discussions about the essential nature of a
‘body’ and about how the body is perceived and created by means of technology (see
e.g. Hayles 1999; Wood 2002; Dourish 2004). In this context, there is particular interest in
the phenomenological tradition, which also forms the basis of many studies within the
field of HCI, where it enables an understanding of the relationship between human
cognition and objects and surroundings (see e.g. Winograd and Flores 1986 and, for
more recent practice-based, normative studies of user experiences, e.g. Garrett 2002;
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Goodwin 2010). When technological memory is embedded in space, the discussion of the
relationship between body and objects expands to include not only the interaction with
computers and digital artefacts but also people’s sense of being and presence in a room.
With pervasive computing, the body, in a sense, becomes the user interface, as it is the
body that moves, acts and interacts with the computerized space. In the wayfinding
situation the space and the path are generated throughout multiple rooms and
environments by the user’s extended being and actions.

Sensogram: a multisensory approach to wayfinding
There are already examples of the use of pervasive computing in wayfinding, although
the field is still in its early stages, and most of the examples are experimental. One of the
areas that have worked most extensively with the use of pervasive computing in
wayfinding is R&D for people who are blind (inclusive design) (e.g. Manduchi 2008;
Knapp 2009) and location based systems and wayfinding in airports (e.g. Hansen et al.
2009).
The present paper presents an experiment with the use of pervasive computing
in a building; the experiment aimed to remediate a familiar, historical pictogram in a digital
context via a multimodal representation design that involved bodily perception. The
concept, which consisted of two experiments, was based on the assumption that the
pictogram as a graphic discipline also makes sense in a pervasive wayfinding context,
where it may serve to support existing conventions. We refer to the multimodal pictogram
as a sensogram with reference to its multisensory mode, which requires an involvement
of the body; this is in contrast to traditional two-dimensional pictograms, which have a
visual representation form and rely mainly on ‘mental decoding’.

Sensogram #1
The pictogram symbolizing a public toilet is probably the most common pictogram in the
world. It was chosen here for its natural relationship with the body and its conventional
historical status, and the attempt is made here to transfer it to a digital context. The
interactive pictogram was designed with the real-time programming environment
Max/MSP and installed in March 2008 in the Kolding School of Design in Denmark and
the goal was to remediate a familiar pictogram by establishing it in a digitally supported
wayfinding situation: showing and finding the way to a toilet and experimenting with its

Experiments with Sensogram #1 in March 2008. Photographer: Mette Harrestrup Lauritzen.

various expression and interaction forms in a spatial environment at a hotspot in the
building, where many people pass by several times a day.
In its realization, Sensogram #1 interacted via sound images of running water
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and animations of the toilet pictogram, where two figures in the pictogram were swaying
and bending. In a sense, the experiment used pervasive computing as a ‘material’ that
was made visible by means of sounds and animated images displayed on the whitepainted walls of a passage area. The sound and animation were generated solely by
passers-by as they were captured by a camera and motion detection system. The more
motion was recorded in the room, the more animated the toilet pictogram became, and
the louder and faster the sound of dripping, trickling, running water. The sounds were
mixed and programmed to provide soft, blended transitions between the various water
sounds. The goal was to give passers-by a sense of animating the visual pictogram and
of turning the water flow up or down via body motion. When an increased level of motion
was detected, the dripping rate increased, and the sound of running water gradually
blended in from the background to blend with the dripping, which in turn was gradually
toned out. When there was no activity, the animation and the faint dripping sounds
gradually faded out. The purpose of the sensogram was to address the
phenomenological body directly by giving passers-by an instinctive urge to urinate
triggered by the sound of running water.
As part of the experiment a user study was carried out that involved observations
of users of the building for a period of nine hours, during which time around 400 people
passed by at least twice. While the sensogram was in place, studies found that most of
the passers-by stopped for a few seconds the first time they passed by and began to
interact with the digital pictogram in order to figure out the concept. Others spent more
time exploring the possibilities. Almost all the people who stopped were able to decode
the interaction concept immediately: that by moving their bodies in space they would
increase the sound level, animate the visual output and increase water volume.
Unlike a tactile or mobile interface, where form, colour and interaction remain
constant, the sensogram provided the illusion that output/feedback via sound or video
projection was dynamic in character. The passers-by ‘played’ the sensogram as if it were
a musical instrument. The ones who stopped made attempts at increasing sound and
animation by using their arms, which they all intuitively began to wave in front of the
sensogram. Others who spent more time interacting with the sensogram also included
the use of other limbs, moved their entire body, raised a leg or nodded their head. In the
experiment the body influenced the formation of meaning in real time by activating sound
images or triggering the visual output of the sensogram as the person moved through
space or in front of the sensogram.
The observations of the sensogram supported the notion that the users would be
offered a wider range of perceptual opportunities, as the sensogram stimulated additional
senses and involved the body and thus made the user’s experience of the computerized
passage area coincide with his or her experience of the physical space. On a small scale,
the experience with Sensogram #1 demonstrated that meaningful interaction can be
established across the boundary between computerized and physical space. The user
interface of Sensogram #1, which involved the bodies of the passers-by, relied both on
the persons’ experience with the physical environment and on a classic pictogram design,
but it also indicated new forms of interaction between technology and human users.
While the traditional user interface incorporates and extends the user’s actions by means
of a tool – for example a mouse or a mobile display, which users have to learn to use
before they can perceive their actions as actions – Sensogram #1 attempted to expand
familiar actions and turn them into actions that could be used to manipulate and enter into
dialogue with the interface.
In the experiment with Sensogram #2, the intention was to build on the
experiences from the first sensogram and present the mediated information in the same
familiar surroundings. Only, in this case the sensogram would be programmed to switch
between a visible and an invisible state. In addition, the experiment set out to test more
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Experiments with Sensogram #2 in December 2009. Programming the sensogram with Max/MSP resulted
in animations of the public TOILET pictogram and a digital illusion of water, waves and authentic sounds
from restrooms. Photographer: Mette Harrestrup Lauritzen.

sensual forms of value creation in space in connection with the user’s interaction with the
sensogram.

Sensogram #2
The experiment with Sensogram #2 was carried out the following year, in December
2009. In this case too, pervasive computing was used as a material that was realized by
means of other materials – in this case the walls of the room, light reflections and sound
images. For this purpose, two different ambiences or atmospheres were created by
means of the sensogram, and technology was used to generate shifts in atmosphere and
scene in the room. The two opposite concepts that were addressed in the experiment
were inspired by, on the one hand, a classic attempt at generating a sense of harmony,
which played deliberately on traditional conventions of beauty and natural sounds, and,
on the other hand, Anthony Dunne’s concept of user-unfriendliness, which encourages a
critical and reflective dialogue with the user. The ‘test atmospheres’ were labelled,
respectively, “the beautiful atmosphere” and “the private atmosphere”. Unlike Sensogram
#1, where the interaction only resulted in animations of the familiar toilet pictogram and a
harmonious sound image, Sensogram #2 stepped closer to the users and their private
and intimate boundaries in order to test some of the limits and means of interaction.
“The beautiful atmosphere” used what might, from a conventional point of view,
be called a harmony-seeking and aestheticizing approach based on connotations with
‘nature sounds’. The visual output consisted of organic, undulating movements in a digital
water surface combined with the sound of trickling water. The goal of this was to evoke a
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Experiments with “the beautiful atmosphere”. Photographer: Mette Harrestrup Lauritzen.

sense harmony and spark associations to nature experiences. This experiment found that
passers-by were unlikely to react, even though the room was filled with sound; this was
perhaps because many were already familiar with the experiment, which meant that the
visual elements and the sounds were perceived as less obtrusive. Or perhaps it was
because the sounds were less engaging, as they drew on conventional sound and
associations to what we normally perceive as background music – muzak – as in an
elevator or a supermarket.
In contrast to “the beautiful atmosphere”, “the private atmosphere” featured
intimate and private toilet sounds and thus represented a form of communication that
breached the conventional boundaries of the physical and social space. There were the
sounds of footfall, of doors being locked and of urine splashing in the toilet pan combined
with humming. When the camera recorded maximum motion in front of the sensogram,
the sound of a flushing toilet was triggered. The experiment was carried out on the same
terms as the first experiment with a nine-hour observation of passers-by and included
approximately the same number of passers-by.
As in the Sensogram #1 experiment, “the private atmosphere” experiment
monitored passers-by and found that about fifty percent stopped to try out the interactive
possibilities. In comparison with the first sensogram, the average passer-by spent more
time on the experiment, and many responded with surprise, laughter or smiling. Some
even seemed embarrassed or appeared to find the situation silly or disgusting. In
comparison with “the beautiful atmosphere”, the user-unfriendliness approach appeared
to evoke stronger feelings and a higher degree of engagement. With its transgression of
personal boundaries by means of unexpected sound features, the pictogram was more
obtrusive and tended to involve the users more.
In comparison with a static and two-dimensional graphic pictogram that mainly
‘appears’ to passers-by if they are searching for a toilet, the digital toilet sensogram was
characterized by attracting attention and to disrupt the flow as the passer-by moved from
one location to another. The pictogram offered a situational interaction that was shaped
by the degree to which the passer-by related to the sensogram and the interaction
possibilities it offered.
In these experiments, the focus was shifted from the style and functional
characteristics of the pictogram to considerations of the possibility of designing interactive
sensograms to engage, affect and enter into dialogue with the user. The site of the
experiment seemed open to change, and the passers-by were affected by the
experiments. Passers-by appeared to have been particularly emotionally affected and
disarmed when their personal boundaries were challenged in the public space. The
experience of passers-by was that they could control the communicative changes in the
scene with their bodies, and in that sense the sensogram connected the classic visual
pictogram with a more multisensory approach to pervasive wayfinding.
These experiments and the related reflections on the historical and contemporary
role of the pictogram facilitate an exploration of the graphic designer’s traditional area of
activity and the conventions for pictogram design in wayfinding contexts. By including
pervasive computing these experiments have indicated new possibilities for designers
involved in developing wayfinding and wayshowing concepts.
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Conclusion
In the present paper we have focused on the role of the pictogram in wayfinding and
described its historical status and design norms. We have also described how the
pictogram can incorporate pervasive computing and thus be activated and realized in
new solutions that remediate the traditional pictogram in a technologically supported
wayfinding context. In the paper, the concept of the sensogram is proposed as a new
discipline with a multimodal scope, whose decoding involves more specific senses than
the conventional pictogram. The sensogram is demonstrated in two experiments involving
a classic wayfinding pictogram for a public toilet and its realization in a spatial
architectural context.
In connection with the experiments the paper reflects on the shift from the
analogue, visual pictogram to the interactive and multisensory sensogram. It also
highlights how pervasive computing in a wayfinding context may serve as a new material
for designers that can be combined with other materials in connection with the
development of new wayfinding concepts.
Furthermore, the paper suggests how the use of pervasive computing in
wayfinding challenges the functional paradigm that is assumed to have defined the
traditional graphic discipline of wayfinding, and which also to a large extent underlies the
ideals of transparency and direct mediation in user interfaces that characterize the
interface industry. Through an experimental approach to the use of pervasive computing
in wayfinding the paper demonstrates that it is possible to highlight the experiential
dimensions of the interaction and to contribute to an expansion of architectural space by
means of alternative forms of technological ubiquity.
The paper points out that wayfinding that involves pervasive computing calls for
new theoretical understandings of the role and scope of the body as it interacts with
expanded or information-charged rooms that are characterized by gradual transitions
between the virtual and physical dimensions, and where the spatial experience is a result
of the individual user’s presence and ‘co-creation’ of digital experiences.
In contrast to the traditional graphic pictogram the interactive sensogram requires
an embodied user interface where the interaction is an event that is anchored in an
embodied experience of presence in a room.
The paper proposes that the sensogram may serve as the basis for additional
experiments with wayfinding in architectural contexts or as a conceptual basis for
wayfinding in online digital information architecture or in multimodal pictogram design for
mobile phones.
In the sensogram experiments the focus was on the objective of transferring the
classic pictogram to a technologically supported wayfinding context, while the user
studies were only a secondary concern. In any future developments of the sensogram, it
would be relevant to involve more user studies as well as studies of expanded forms of
interaction and aesthetic user experiences. This might shed light on how people
experience and react to digital and interactive stimulus in public spaces like airports,
hospitals, museums and urban environments. In a practice context, it is still important for
wayfinding to maintain a functional intention of providing clear, accurate and effective
information in connection with warnings and instructions, for example, but it is the claim of
the present paper that it is equally essential to engage in experimental approaches to
wayfinding and wayshowing in order to continually shift the boundaries for our use of
technology and design in providing sensual communication in cities and architectural
space. Pervasive computing constitutes a new material for the graphic designer and
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enables experimental wayfinding concepts that challenge the traditional functional
paradigm in favour of new ways of producing pictograms and interacting in space. This
gives designers and architects an opportunity to begin to design sites (not just rooms)
and experiences (not just information).
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Abstract
In recent years, de-regulation in the airline industry and the introduction of low-cost
carriers have conspired to produce significant changes in the airport landscape. From an
airport operator’s perspective, one of the most notable has been the shift of capital revenue
from traditional airline sources (through exclusive use, long term lease arrangements) to
passengers (by way of fees collected from ticket sales). As a result of these developments,
passengers have become recognized as major stakeholders who have the power to influence
airport profitability. This link between passenger satisfaction and profitability has
generated industry wide interest in the “passenger experience”.
In this paper, we define the factors which influence passenger experience, namely (a)
artifacts, (b) services and (c) the terminal building, and explore the challenges that exist in
the current approaches to terminal design. On the basis of these insights, we propose a
conceptual model of passenger experience, and motivate its use as a framework for further
research into improving terminal design from a passenger oriented perspective.
Keywords: airport passenger experience, terminal design, experience, conceptual model,
experience typology, level of service
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Introduction
In recent years, de-regulation in the airline industry and the introduction of low-cost
carriers have conspired to produce significant changes in the airport landscape (de
Neufville, 2008). From an airport operator’s perspective, one of the most notable has
been the shift of capital revenue from traditional airline sources (through exclusive use,
long term lease arrangements) to passengers (by way of fees collected from ticket sales)
(Causon, 2011; Peterson, 2011). As a result of these developments, passengers have
become recognized as major stakeholders who have the power to influence airport
profitability. Not surprisingly, this direct link between profits and passengers has placed
“Passenger Experience” as a key item on the airline industry’s agenda. This is evidenced
by the recent surge in industry conferences specifically dedicated to the passenger
experience, for example, Passenger Terminal Expo, Future Travel Experience and the
IATA World Passenger Symposium.
Despite the industry focus and energy being channeled into the airport passenger
experience, very little is actually known about passenger needs (Popovic, Kraal, & Kirk,
2010). In fields outside of aviation, the link between customer experience and great
design is clearly understood and exploited. The late Steve Jobs left as his legacy this
lesson: in order to provide “insanely great” customer experience (Gallo, 2010), it is
essential to understand the goals, needs and wants of the customer, from their
perspective. According to Jobs, the design process should begin with the customer
experience, not with the ultimate product or technology.
The Apple story reflects the transition that has been quietly taking place in the
marketplace. In the words of Pine and Gilmore (1999), society has entered the age of the
“experience economy”, a new economic offering which has surpassed the provision of
goods and services. They argue that in order to succeed, companies must transition their
focus from the provision of superior services, to the provision of memorable experiences.
The transition from service design (Shostack, 1982) to experience design necessitates an
understanding of the customer’s needs, from their perspective (Klingmann, 2007;
Norman, 2009; Parasuraman, Zeithaml, & Berry, 1985). As we will show, this has not yet
been achieved in the field of passenger terminal design. Through an analysis of the
existing approaches, we will examine the factors that inhibit the inclusion of passenger
experience in terminal design, and propose a conceptual framework to address these
limitations.

Terminal design in the experience economy
In addition to providing the setting for the passenger experience, an airport terminal is the
context for interactions that occur between numerous other stakeholders within the larger
airport system. As an entity, the airport must satisfy the needs and requirements of these
divergent stakeholders (Gourdin, 1988; Popovic, et al., 2010), including:


Government bodies, who must uphold laws and regulations



Airport staff, who are mainly concerned with wages and their work environment



Retailers, who are primarily focused on profits



Airport shareholders, who are also focused on profits



Airlines, whose main concern is minimization of aircraft ground time (which
affects their profits)



Airport passengers, who are mostly concerned about their own experiences

The complexity underlying terminal design stems, in part, from the inability to
simultaneously satisfy the conflicting goals of all the stakeholders. As an example, the
overheads introduced by the security screening process mandated by various laws and
regulations conflict with the goals of passengers (added inconvenience), retailers (nonticketed passengers unable to access some retail areas), airport operators (need to
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provide physical space and staff for security screening) and airlines (introduction of
possible passenger delays).
Traditionally, the design of an airport terminal building has been carried out as a process
between the airport owners, the selected architectural firm(s), and occasionally, individual
airlines. The design process has “typically ignored [other] major stakeholders in the
airport” (de Neufville & Odoni, 2003, p. 563). Passenger experience, although of interest
to passengers, has not been a direct goal of any stakeholders involved in terminal design.
With the changes in aviation, however, the role of passengers has changed from a noninvolved party to that of an involved stakeholder (Causon, 2011; Peterson, 2011).

Airport passenger experience
Passenger experience, like all human experience, is subjective and influenced by the
context in which it takes place: the place, time, and interactions with others (Ciolfi,
Deshpande, & Bannon, 2005; Healy, Beverland, Oppewal, & Sands, 2007).
Popovic et al. describe airport passenger experience as the “activities and interactions
that passengers undergo in an airport (terminal building)” (2010). They categorize
passenger experience into two broad categories, namely (a) necessary activities and (b)
discretionary activities. Necessary activities are those that must be completed by a
passenger in a set order, for example check-in, security, customs, boarding. Discretionary
activities, on the other hand, are optional and unordered, for example, a passenger may
exchange currency and/or have a cup of coffee, or choose to do neither.
Pine and Gilmore (1999) allude to a temporal quality that distinguishes experiences. They
argue that experiences linger with the customer past the event date, much like the
memories of a great vacation become part of the fabric of family history. From this
perspective, a customer experience is a relationship with the experience provider, rather
than an interaction.
In the context of terminal design therefore, the passenger experience is a relationship
between passengers and the airport (operators) which is formed over time through a
series of activities or interactions between the passenger and the airport. The activities
consist of a set of ordered, necessary activities, optionally interspersed with discretionary
activities. Each activity represents an interaction between a passenger and/or a service,
and/or an artifact, and/or the terminal building (Figure 1).
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Figure 1: Factors Influencing the Passenger Experience

Challenges in terminal design
Experience has been identified as an influential factor in terminal design (Popovic, et al.,
2010) yet is not currently utilized in the design process (Klingmann, 2007; Zidarova &
Zografos, 2011). This chasm between the recognition of the importance of experience,
and its limited use in practice is influenced by a number of factors, including:


Ambiguities inherent in the industry level of service (LOS) metrics. These
misdirect the prevailing industry view that adherence to LOS standards results in
the provision of superior service to passengers.



The subjectivity of passenger experience. Objectively computed LOS metrics
may not accurately represent passenger experience, which is subjective and not
necessarily reflective of actual events.



External constraints, which often conflict with the passenger experience and
serve as a roadblock to creating designs which are passenger focused.

Disambiguating LOS
Level of Service (LOS) is a metric used in the terminal design process. The LOS metrics
represent industry benchmarks of the amount of space (square meters) that should be
allocated to accommodate future passenger traffic at various stages of the airport
process (IATA, 2004). The metrics provide both a guideline for architectural design and
inform planning decisions for airport operators (de Neufville & Odoni, 2003).
The terms “level of service” and “quality of service” have been used almost
interchangeably in the aviation literature (Zidarova & Zografos, 2011). Most importantly,
neither phrase uses the conventional meaning of the term “service”, i.e. an act or helpful
activity. In this context, service refers to the range of acceptable area per passenger (in
square meters), as defined by a six point scale (ranging from A-best, to F-worst) (IATA,
2004).
The inclusion of the word “service” in the LOS standards reveals a hidden assumption in
the metrics, namely, that more area per passenger equates to better service. Table 1
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shows an excerpt from the standards for the check-in area of the terminal building (de
Neufville & Odoni, 2003). The data clearly illustrates this implicit linkage between space
and service: the levels of service (A to F) are associated with both space (per passenger)
2
and a qualitative description. Accordingly, it is assumed that the provision of 1.8m per
passenger in a check in area will also result in “excellent quality and comfort”, “free flow”
and “no delays” in the check-in area of the terminal.
Table 1: LOS Standards for Check-In Areas
Adapted from “Airport systems: Planning, design and management” by R. de Neufville and A. Odoni,
2003, p. 637.
LOS

SPACE PER
PASSENGER (m2)

A
B
C
D
E
F

1.8
1.6
1.4
1.2
1.0
< 1.0

DESCRIPTION OF STANDARD
QUALITY AND
FLOW CONDITION
COMFORT

Excellent
High
Good
Adequate
Inadequate
Unacceptable

Free flow
Stable, steady
Stable, steady
Unstable, stop and go
Unstable, stop and go
Cross flows

DELAYS

None
Very Few
Acceptable
Barely acceptable
Unacceptable
Service breakdown

Although there is unarguably a minimum amount of space required for humans to
function (Hall, 1966), there is no evidence that the more space allowed per passenger,
(a) the better the terminal design, or (b) the better the “service” experienced by the
passenger (Passenger Level of Service and spatial planning for airport terminals., 2011).
This inherent (flawed) relationship between service quality and provision of space
misdirects the prevailing industry view that adherence to the LOS standards results in the
provision of superior service to passengers (Zidarova & Zografos, 2011) .

The subjectivity of passenger experience
The standard IATA LOS metrics (2004) have been augmented in various ways in an
effort to capture passenger preferences (Zidarova & Zografos, 2011). Zidarova and
Zografos classify the existing work in this field into three broad categories, namely:
1. Objective measures of LOS from analytic and simulation models
2. Subjective measures based on studies of passenger perception, and
3. Subjective feedback from passenger responses to surveys and questionnaires.
In this section we examine the approaches in each of the above categories, and explore
their limitations in capturing subjective passenger experience information.

Limitations of LOS based on objective metrics
The first category of works are based on approaches which utilize analytic and simulation
models for the evaluation of terminal performance (Zidarova & Zografos, 2011). Although
the approaches differ, the commonality between them is the inclusion of time and space
as an objectively measured metric.
This perspective of LOS accurately reflects the goals of airport owners and airlines, and
hence represents an assessment of terminal performance from their perspective. These
metrics may not accurately represent terminal performance from the passengers’ point of
view. In part, this can be explained through the observation that space and time are
experienced subjectively (Csikszentmihalyi & LeFevre, 1989; Hale, 1993; Hall, 1983).
Thus, a check-in process completed in the LOS recommended timeframe may still be
very unsatisfactory to a passenger who is greeted by a rude check-in clerk.
In addition to using objective measures for the evaluation of subjective experiences, the
approaches in this category rely upon estimates of future passenger traffic. As
demonstrated by Odoni and de Neufville (1992), estimates of future passenger flows tend
to be reasonably inaccurate. Thus, the general value of terminal design based on this
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category of LOS metrics is questionable. This observation is supported by recent figures
which indicate that less than 15% of the responding airports actually use these metrics in
practice (Passenger Level of Service and spatial planning for airport terminals., 2011).

Limitations of LOS based on passenger perceptions
The second category of work recognizes that quality of service is related to perceptions of
service. For example, Correia et al (2008a) note the limitations of LOS based on purely
objective measures and extend the basic metrics with four additional variables, namely
walking distance, orientation, total time and a secure environment. The identification of
variables which contribute to the passenger experience is a major contribution of this
category of work.
The main limitation of this category of work lies in the representation of subjective
experience factors (such as total time) through objective metrics (such as seconds). As
observed by Yen et al. (Yen, Teng, & Chen, 2001), and again by Yen and Teng (Yen &
Teng, 2003), airport time and space are not the same as passenger time and space, yet
they are treated as one.
The recent industry review of LOS metrics (Passenger Level of Service and spatial
planning for airport terminals., 2011) supports the notion that objective metrics do not
adequately represent passenger preferences. For example, an excerpt of data from the
report is shown in Figure 2. The results highlighted illustrate the disconnect between the
objective measure (elapsed time) and the perceived passenger satisfaction (measured on
a scale of 1-excellent to 5-very bad): why do passengers consider a baggage wait time of
45-50 minutes excellent (1.0), whereas a shorter wait time of 35-40 minutes is perceived
as bad (4.0)?
Irrespective of the underlying reasons for these discrepancies, the data supports that
objective measures of space and time are not the same as their subjective interpretation
by passengers. It follows therefore that approaches utilizing objective measures will be
limited in their ability to capture passenger experience.
Table 2: Average perception ratings by function, based on wait times spent in process
Adapted from “Passenger Level of Service and spatial planning for airport terminals”, Airport
Cooperative Research Program (Report 55), ed. D. English, p. 16
TIME IN QUEUE
(MINS)

0-5
>5-10
>10-15
>15-20
>20-25
>25-30
>30-35
>35-40
>40-45
>45-50
>50-55
>55-60

KIOSK

CHECK-IN

1.9
2.2
2.5
2.7
3.3
2.0

1.8
2.2
2.6
3.2
3.4
3.1
4.1
4.3
4.0
5.0
5.0
4.3

SECURITY
SCREENING

1.8
2.4
2.6
1.0
2.0
3.6
3.5
2.0

BAGGAGE CLAIM

1.6
1.8
2.3
2.9
2.9
2.9
4.0
4.0
2.8
1.0
4.0
4.0

Limitations of LOS based on surveys and questionnaires
The final category of LOS metrics is based on passenger satisfaction surveys. Terminal
assessment based on this methodology boasts the reliability of data collected across very
large sample sets. Although surveys such as SKYTRAX survey millions of passengers
annually, care must be taken when interpreting the actual data that is collected.
As an example, although Hartsfield-Jackson International Airport (ATL) is rated as a 3star airport by SKYTRAX (2011b), 62% of respondents make very negative comments
about the arrivals process (2011a). Inspection of other airports in SKYTRAX supports the
general discrepancy between the ratings assigned, and the comments posted by
passengers. A similar phenomenon has been noted in a review of the Passenger
Facilitation data collected by Australian Customs (2008-2009). A possible explanation for
these discrepancies lies in the psychology of answering questionnaires: most people do
not want to give the wrong answer, and tend not to choose bad scores for fear that it will
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reflect negatively on them, and/or those conducting the survey and/or those being
surveyed (International Sociological Association, 1998).
Correia et al (2008b) note that approaches based on survey and questionnaire
administration often ask respondents to recall past events or predict future events. Recall
has been shown to be a process which is often inaccurate and not necessarily reflective
of the actual experience (Mori, 2008; Norman, 2009). In general, according to
Csikszentmihalyi and LeFevre (1989), surveys and questionnaires are not a reliable
method for measuring the quality of a person’s experience.
Thus, although information gathered through surveys is useful for indicating trends or
making broad comparisons, the results should not be taken to be reflective of actual
passenger experience.

External constraints
There are a number of external forces which can conflict with, and thus inhibit the
process of creating a terminal design optimized for passenger experience. The first
external, and largely immovable, constraint is the presence of laws and regulations.
Although designed for the public good, it is often the case that various restrictions
imposed by laws and regulations conflict with passenger goals. For example, the
overheads imposed through heightened security following 9/11 are an inconvenience to
passengers (Parks, 2007), yet cannot be removed from the terminal design.
The second class is associated with the economic realities of terminal building projects:
the ultimate need to adhere to both budgetary and scheduling constraints. Although
budgets can, and often are, increased, and time goalposts shifted, there are boundaries
on both time and money which can ultimately impact the optimality of the ensuing
terminal design (de Neufville & Odoni, 2003).
A third and also largely non-negotiable factor in terminal design are the physical
constraints imposed by the site. Although there are various ways to address these
constraints, solutions usually involve major infrastructural expenditure. As an example,
the lack of space for the expansion of Hong Kong’s old international terminal led to a
project involving the reclamation of land to accommodate the new terminal (Evans, 2011).
In the absence of sufficient resources and support (from local governments), site
conditions can influence the ability to optimize terminal design from a passenger’s
perspective.
The sources of revenue, as manifested through the goals of relevant stakeholders, can
also affect the degree to which a terminal will be optimized from a passenger perspective
(de Neufville & Odoni, 2003). Until recently, as these stakeholders have not included
passengers, it follows that design decisions have often been made by parties without a
vested interest in the passenger experience.
Although little can be done to eliminate these external constraints, the passenger
experience can nonetheless be improved through awareness and consideration of these
factors.

A conceptual model of passenger experience
In the preceding sections we identified challenges in terminal design which affect
creation of terminal buildings optimized from a passenger experience perspective.
also observed that passenger experience is subjective, and varies depending on
viewpoint from which it is considered. These observations form the foundation for
conceptual model we present in this section (Figure 2).
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Figure 2: Conceptual Model of Passenger Experience

The proposed model deconstructs passenger experience into five distinct types, namely:
(i) staged, (ii) past, (iii) expected, (iv) perceived and (v) public experience. The model
categorizes the experience types according to the perspective of the experience, namely
airport, passenger or the public, and shows how these experience types are inter-related.
The nature (objective or subjective) of each experience type is also explicitly noted and
should be considered when determining appropriate metrics by which to evaluate
experience of a particular type.

Airport Perspective
In the proposed model, the passenger experience from the airport’s perspective is
represented by the “staged experience” (Pine & Gilmore, 1999). The staged experience
(Figure 2) is objective from the airport’s perspective and forms the basis for employee
performance benchmarks, for example, average time to check-in a passenger. These
benchmarks are measured largely though the industry LOS metrics, and provide an
objective view of the time, space, and satisfaction of passengers in an airport.
The objective nature of the staged experience provides a useful base point for airport
planning and evaluation of airport performance from a managerial perspective (i.e. does
the terminal adequately handle the passenger traffic now, and in the future?). However,
as this experience category provides an objective reflection on the passenger experience,
it does not communicate information about the experience of passengers, from their
perspective. This distinction is important to consider, especially when interpreting the
results of studies based on current LOS metrics.

Passenger Perspective
As discussed in previous sections, airports and passengers do not have the same
perspective. From the passenger’s perspective, experience is subjective, and hence
necessarily distinct from the airport’s perspective (Figure 2). For each passenger, their
experience is a culmination of prior experience (both first hand, and as learned from
others), expectations and actual perceptions at the time of the experience.
The past experience of the passenger is the value proposition of the passenger
experience (Pine & Gilmore, 1999). It represents the relationship that the airport has
established with the passenger through repeat interactions (direct) and the “word of
mouth” opinions of others (indirect) (Parasuraman, et al., 1985). A passenger’s past
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experience is subjective, informs personal expectations and thus has a direct impact on
satisfaction. Through transitive closure, past experience of a passenger influences the
choices of other travelers.
A passenger’s expected experience represents the expectations that the passenger has
of a particular experience. Importantly, expected experience is subjective and not
necessarily reflective of the staged experience (as perceived by the airport). This
category of experience is influenced by a passenger’s past experience and the dynamics
of the experience offering itself. For example, a passenger’s expectations about the
duration of the check-in process will be formed by what they have experienced in the past
(check in usually takes 45 minutes) and by what they can ascertain about the current
situation (the queue looks short but has not moved in the last 30 minutes).
Perceived experience represents the interpretation of a particular experience by a
passenger at a given time. It is both subjective and dynamic in nature. Perceived
experience is influenced by artifacts, services and the terminal building itself (i.e. the
staged experience). For example, a flight delay is likely to be perceived as longer in the
presence of poor service than in the presence of good service (Norman, 2009).
Passenger satisfaction represents the difference between a passenger’s perceived and
expected experience. Regardless of the objective measures of the staged experience
(e.g. minutes in check-in queue), if a passenger’s expectations are met, he/she will be
satisfied with the experience (Norman, 2009). For example, an anxious passenger in an
unfamiliar terminal will have few expectations of finding their way to their departure gate.
Upon finding the desired gate (expectations met) the passenger is likely to be satisfied.
As shown by Norman, the degree of the passenger’s satisfaction will be influenced by
factors such as service (finding a staff person willing to help with directions).

Public Perspective
Public experience represents the collective subset of passenger experience that is
recalled after the event (Figure 2). Research in other contexts has shown that people
tend to remember the start, the end and the most memorable (good or bad) events from
the middle (Mori, 2008; Norman, 2009).
Public passenger experience is recorded formally by aviation surveying firms and
informally through a variety of social-media channels (SKYTRAX, 2011b; Soule, 2010).
These less formal social networking channels should not be overlooked in terms of their
power to influence public experience. As an example, the now famous case of Dave
Carroll’s guitar damaged by United Airlines in 2008 heavily influenced public opinion
about the airline (Carroll, 2009; The Daily Telegraph, 2009).

Future Work
The development of the conceptual model presented in Figure 2 has identified an
opportunity to exploit the external constraints that underpin most terminal design projects.
Through our investigations, we observed that modern consumers, including passengers,
value information (Norman, 2009; Passenger Level of Service and spatial planning for
airport terminals., 2011; Pine & Gilmore, 1999). In fact, Norman has demonstrated that
even in the face of service breakdown, customers’ expectations can be re-set through
transparency of information: alerting passengers to the reasons for a flight delay can
result in positive customer satisfaction, in spite of their original expectations not being
met.
Although the presence of external constraints set by laws, regulations, budgets, site
conditions or stakeholder’s goals may be in conflict with passenger goals, their existence
need not have an adverse effect on passenger satisfaction. The negative effects of these
constraints can be mitigated through the provision of information which will adjust the
expected passenger experience. These observations are confirmed by our preliminary
field studies which show that passengers’ expectations are very resilient in the face of
courteous and open communication. Further work is underway to identify the nature and
thresholds which characterize the relationship between the staged experience and
ultimate passenger satisfaction.
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Conclusions
Recent changes in aviation have led to an increased focus on the passenger experience.
As a result, the process of terminal design has been challenged to produce outcomes
beyond the purely functional and aesthetically spectacular. In order to increase revenue,
airports of the future need to look for opportunities to create memorable experiences and
forge positive relationships between airport and passenger.
Although there are many cases of successful terminal designs, particularly from a
passenger experience perspective, the current design processes is “guided by intuition”
(Palmer & Fentress Bradburn Architects, 2006, p. 7). This lack of systematic approach
has resulted in many multi-million dollar cases of design “trial and error” (Great Buildings,
2011). Our exploratory research suggests that in order to achieve terminals which
enhance the passenger experience, it is necessary to understand the requirements of the
passenger, from their perspective. In particular, we have motivated that an understanding
of the distinctions between objective and subjective views of experience is a step towards
overcoming these obstacles.
On the basis of these insights, we proposed a conceptual model for the integration of
passenger experience in terminal design. The model is based on the identification of five
distinct types of experience. We intend to use the conceptual model as a framework for
further empirical research in the aviation domain.
Acknowledgement
The Authors would like to thank the anonymous reviewers for their constructive
comments.
The Airports of the Future research project is supported under the Australian Research
Council’s Linkage Projects funding scheme (LP0990135). The authors also acknowledge
the contribution of the industry stakeholders involved in this project. More details on the
project can be found at www.airportsofthefuture.qut.edu.au.

Conference Proceedings

703

Challenges in passenger terminal design:
A conceptual model of passenger experience

References
Australian Customs and Border Protection Service. (2008-2009). Annual report
Retrieved June, 10 2011,
from http://www.customs.gov.au/webdata/minisites/annualreport0809/pages/page
118.html
Carroll, D. (2009). United breaks guitars Retrieved November 8, 2011,
from http://bigbreaksolutions.com/events/?utm_source=UnitedBreaksGuitarscom
Causon, J. (2011). 'Blue Sky' approach to customer service. Airports International, Vol 44
No 5.
Ciolfi, L., Deshpande, P., & Bannon, L. (2005). Understanding place as experience:
Augmenting human activities in context. Paper presented at the Workshop on
Place and Experience in Human Computer Interaction, Rome.
Correia, A., Wirasinghe, S., & de Barros, A. (2008a). A global index for level of service
evaluation at airport passenger terminals. Transportation Research Part E:
Logistics and Transportation Review, 44(4), 607-620. doi:
10.1016/j.tre.2007.05.009
Correia, A., Wirasinghe, S., & de Barros, A. (2008b). Overall level of service measures for
airport passenger terminals. Transportation Research Part A: Policy and Practice,
42(2), 330-346. doi: 10.1016/j.tra.2007.10.009
Csikszentmihalyi, M., & LeFevre, J. (1989). Optimal experience in work and leisure.
Journal of Personality and Social Psychology, 56(5), 815-822. doi: 10.1037/00223514.56.5.815
de Neufville, R. (2008). Low-cost airports for low-cost airlines: Flexible design to manage
the risks. [Article]. Transportation Planning and Technology, 31(1), 35-68. doi:
10.1080/03081060701835688
de Neufville, R., & Odoni, A. (2003). Airport systems: Planning, design and management.
New York: McGraw-Hill.
Evans, A. (2011). Hong Kong considers third runway Retrieved November 8, 2011,
from http://www.bbc.co.uk/news/business-13624751
Gallo, C. (Ed.). (2010). The innovation secrets of Steve Jobs: Insanely different principles
for breakthrough success. n.p.: McGraw-Hill.
Gourdin, K. (1988). Bringing quality back to commercial air travel. Transportation journal,
27(3).
Great Buildings. (2011). TWA at New York Retrieved July 21, 2011, 2011,
from http://www.greatbuildings.com/buildings/TWA_at_New_York.html
Hale, C. (1993). Time dimensions and the subjective experience of time. Journal of
Humanistic Psychology, 33(1), 88-105.
Hall, E. (1966). The hidden dimension. New York: Anchor Books Doubleday.
Hall, E. (1983). The dance of life. New York: Anchor Books Doubleday.
Healy, M., Beverland, M., Oppewal, H., & Sands, S. (2007). Understanding retail
experiences - The case for ethnography. International Journal of Market
Research, 49(6), 751-778.
IATA. (2004). Airport development reference manual (9th ed ed.). Montreal.
International Sociological Association. (1998). Questionnaire design. Current Sociology,
46(4), 7-47.
Klingmann, A. (2007). Brandscapes: Architecture in the experience economy. Cambridge,
Mass: MIT Press.

704

Conference Proceedings

Anna HARRISON, Vesna POPOVIC, Ben KRAAL and Tristan KLEINSCHMIDT

Mori, N. (2008). Styles of remembering and types of experience: An experimental
investigation of reconstructive memory. [Article]. Integrative Psychological &
Behavioral Science, 42(3), 291-314. doi: 10.1007/s12124-008-9068-5
Norman, D. (2009). Designing waits that work. MIT Sloan Management Review, 50(4),
23-28. doi: 1786691491
Odoni, A., & de Neufville, R. (1992). Passenger terminal design. [Article]. Transportation
Research Part a-Policy and Practice, 26A(1), 27-35.
Palmer, S., & Fentress Bradburn Architects. (2006). 10 airports. New York: Edizioni
Press.
Parasuraman, A., Zeithaml, V., & Berry, L. (1985). A conceptual model of service quality
and its implications for future research. [Article]. Journal of Marketing, 49(4), 4150.
Parks, L. (2007). Points of departure: The culture of US airport screening. [Proceedings
Paper]. Journal of Visual Culture, 6(2), 183-200. doi:
10.1177/1470412907078559
Passenger Level of Service and spatial planning for airport terminals. (2011) ACRP.
Airport Cooperative Research Program (Report 55) (ed. D. English). Retrieved
from Transport Research Board
website http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_055.pdf.
Peterson, E. (2011). You're worth it! Airport Improvement Magazine Retrieved July 28,
2011, from www.airportimprovement.com/content/story.php?article=00279
Pine, B., & Gilmore, J. (1999). The experience economy: Work is theatre & every
business a stage. Boston: Harvard Business School Press.
Popovic, V., Kraal, B., & Kirk, P. (2010). Towards airport passenger experience models.
Paper presented at the Proceedings of 7th International Conference on Design &
Emotion, Chicago, Illinois.
Shostack, G. (1982). How to design a service. European Journal of Marketing, 16(1), 4963.
SKYTRAX. (2011a). Atlanta Hartsfield Airport Passenger Reviews Retrieved November
8, 2011, from http://www.airlinequality.com/Airports/Airport_forum/atl.htm
SKYTRAX. (2011b). SKYTRAX airport and airline reviews Retrieved August 3, 2011,
from http://www.airlinequality.com/
Soule, A. (2010). Fighting the social media wildfire: How crisis communication must adapt
to prevent from fanning the flames. Masters Thesis, University of North Carolina,
Chapel Hill. Retrieved from http://bigbreaksolutions.com/wpcontent/uploads/2011/05/Soule_Thesis_UBGwebsite.pdf
The Daily Telegraph. (2009). Dave Carroll broken guitar YouTube hit Retrieved
November 8, 2011, from http://www.dailytelegraph.com.au/news/dave-carrollbroken-guitar-youtube-hit/story-e6freuy9-1225754269400
Yen, J., & Teng, C. (2003). Effects of spatial congestion on the level of service at airport
passenger terminals. Paper presented at the Transportation Research Board
82nd Annual Meeting.
Yen, J., Teng, C., & Chen, P. (2001). Measuring the level of services at airport passenger
terminals: Comparison of perceived and observed time. Transportation Research
Record: Journal of the Transportation Research Board, 1744(-1), 17-33.
Zidarova, E., & Zografos, K. (2011). Measuring quality of services in airport passenger
terminals. Paper presented at the Transportation Research Board 90th Annual
Meeting Washington DC.

Conference Proceedings

705

Challenges in passenger terminal design:
A conceptual model of passenger experience

Anna Harrison
Anna Harrison is a PhD student within the People and Systems Lab at Queensland
University of Technology in Brisbane, Australia. Following a career in product design in
London, New York and San Francisco, Anna has shifted gears into the architectural and
service design spaces. Her research on the Airports of the Future project draws on this
rich background, and aims to explore the relationships between perceptions of service
quality and perceptions of space and time by passengers in an airport terminal building
(anna.harrison@qut.edu.au).
Vesna Popovic
Vesna Popovic is a Professor in Industrial Design at Queensland University of
Technology, Brisbane, Australia. She has made an international contribution to product
design research where she has integrated knowledge from other related areas and
applied to the artifact design (e.g. human factors/ergonomics, product usability, design
and cognition, expertise and experience, design computing or applied design research) in
order to support and construct design applications. She has successfully integrated the
industrial (product) design research agenda with diverse disciplines such as medicine,
science, engineering, humanities and information technologies in order to enhance or
change their practices. In particular, she has been a founder of People and Systems Lab
research at QUT. The impacts of Vesna’s research lies in the cross-fertilisation of
knowledge across humanities and technologies to design humanised artifacts/ systems
by facilitating the understanding of diverse expertise and experience. Vesna is a Fellow of
the Design Research Society (UK). She is recipient of three Australia Research Council
grants (v.popovic@qut.edu.au).
Dr Ben Kraal
Ben Kraal is a Research Fellow with the People and Systems Lab at QUT. During the last
six years he has made significant contributions to design research. Dr Kraal’s approach
adapts rich sociological techniques to investigate the complex interplay between people,
the tools they use and the environment in which they work, allowing the identification of
the essential elements of the work practice in question, making it clear where technology
and design interventions are able to achieve the greatest positive impact. His ongoing
research looks at how people use airports and how doctors and nurses collaborate with
digital telehealth stethoscopes (ben.kraal@qut.edu.au).
Dr Tristan Kleinschmidt
Following the completion of a PhD focusing on speech processing in 2010, Tristan
changed tracks to focus on the study of airport modeling and simulation. His interests lie
in changing the way passenger simulation is used for assessing the effectiveness of
airport systems.

706

Conference Proceedings

DRS 2012 Bangkok
Chulalongkorn University
Bangkok, Thailand, 1–4 July 2012

Exploring Parametric Design: Consumer
customization of an everyday object
Guido HERMANSa and Erik STOLTERMANb
a

Umeå University
Indiana University

b

Abstract
Toolkits for mass customization can be seen as a link between a consumer and a solution
space and enable the user to customize a design to their own needs and desires. The
development and increasing availability of additive manufacturing which enables
customization and the growing amount of businesses developing mass customization
services will direct industrial designers to rethink their role and their tasks in the design
process. Customization through digital fabrication technologies is an emerging field where
industrial designers have to be aware of and able to design for. There is an ongoing shift
from standardization and mass production towards individualization, markets of one and
customization. The aim of this exploratory study is to get a better understanding of toolkits
for mass customization in order to develop a method for designing customizable products.
The experiment conducted in this study invited participants to customize, use and evaluate
a kitchen product. We present five core findings from this experiment. This study has
identified several issues that play a role when consumers take on the task of customizing a
consumer product. The study has also shown potential future areas when it comes to
parametric design.
Keywords: mass customization, additive manufacturing, toolkits, co-creation, parametric
design, consumer involvement
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Introduction
Toolkits for mass customization (Tseng & Jiao, 2001) can be seen as a link between a
consumer and a solution space (Berger & Piller, 2003). Such a toolkit can enable the user
to customize a design to their own needs, wants and desires. A configurator or toolkit
(Franke & Piller, 2002, Von Hippel, 2001) is often a software program dedicated at one
specific product. Mass customization is a strategy which is used to produce individual
products with near mass production efficiency (Tseng & Jiao, 2001). In co-creating a
product the designer has the task to design a solution space and the task of the user is
to, within that space, customize a particular design. This task can range from the simple
picking and choosing of a color to more advanced tasks like selecting a material,
changing material properties, adjusting features of a design or the shape of an object.
Von Hippel has argued that a toolkit typically possesses five characteristics: the user is
able to learn through trail-and-error, it comprises an appropriate solution space, the toolkit
is user-friendly which means that the skill level of the toolkit corresponds with the skill
level of the user, it is built upon module libraries and the outcomes are producible by the
intended manufacturing system (Von Hippel, 2006). However, there are various forms of
toolkits. In this study the focus is on parametric design. With parametric design is meant
that the design changes in accordance with different forms of input data. In the case of
mass customization the data is provided by the end consumer. There are already a few
toolkit concepts waiting to be commercialized that would allow consumers to
parametrically customize a product. These toolkits use rapid manufacturing technologies
such as laser cutting (Droog, 2011) or 3D printing (Digital Forming, 2011). This is an
emerging field where new steps are constantly taken when it comes to customization
combined with digital fabrication technologies.
The introduction of parametric customization is promising but also leads to many
interesting questions. For instance, what is the role of the designer in relation to the
consumer, what are the degrees of freedom that are best suited for parametrical
approaches and how will the consumer handle his new active role in the design process.
In this paper we will primarily focus on aspects related to what happens when a
consumer is customizing an everyday object.
This paper is structured in the following way. We will discuss the background and briefly
highlight what is the current research focus in mass customization. We will also present a
study where we focus on the consumer engaged in parametric customization of an
object. At the end we will discuss the issues we identified and interesting areas to focus
on in future research.

Background
The rapid development and increasing availability of additive manufacturing (Wohlers,
Bourell, Leu, and Rosen, 2009) on one hand and the growing amount of businesses
developing mass customization services (cyLEDGE Media, 2011) on the other hand
enable new possibilities for mass customization of products. Bespoke consumer products
are malleable by consumers themselves to fit individual needs and wishes. This
development creates challenges to the traditional way of understanding the design
process and will direct industrial designers to rethink their role and their tasks in that
process. In the traditional product development process the professional designer has the
task to find out the needs of the consumer and according to these needs a product is
designed. Through the use of focus groups, interviews and observation the need
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information is acquired. In the co-creation process the acquisition of sticky information
(Von Hippel, 1994) is no longer only the task of the industrial designer. The consumer is
now concretely involved in the design process just for that reason, transferring at least
some of the need-related information. According to Zipkin (2001) expressing the needs
by a consumer is, together with process flexibility and logistics, one of the three main
aspects of mass customization.
The consumer who customizes a design performs a creative task. Any creative activity
can be characterized by two variables, the extent to which the target outcome is defined
and the amount of instructions provided (Dahl & Moreau, 2007). A mass customization
toolkit is product-specific; it has a fixed target outcome while maintaining a certain degree
of freedom for the consumer. A full step-by-step set of instructions is not necessarily
provided in the toolkit, consumers can explore through trail-and-error within the
boundaries of the toolkit. Often the user is guided through the process of customization
by sequential steps that show the different options in the toolkit. When you place the
mass customization toolkit in Dahl and Moreau's graph (2007) of experiential creation
(Figure 1) it fits in the upper region of the fourth quarter: 'fixed target outcome' and 'set of
instructions'. Consumers have different motivations for carrying out a creative task,
competence and autonomy, are the two main reasons according to Dahl & Moreau
(2007). The freedom of the consumer in a mass customization toolkit has an optimum.
When consumers have too little freedom, they feel they did not contribute to the design
and when they have too much freedom and options, the consumers could be
overwhelmed by the amount of choice and complexity (Schwartz, 2004). The constraints
of a toolkit for consumers have several advantages including ease of use, low skill
requirements, certainty of the outcome and learning opportunities. The drawbacks of
constraints are uniformity of the outcome, decrease of process enjoyment and a potential
mismatch between the challenge of the creative task and the user's skill level (Dahl &
Moreau, 2007).
In society at large there is a shift from standardization (de Rijk, 2010) and mass
production towards individualization, markets of one (Pine II, Peppers, & Rogers, 2000)
and mass customization (McKenna, 2000). In the mass production paradigm industrial
designers define the product and optimize the design for lean production in mass
quantities. Uniformity has made complex, technological products affordable to the
masses. The nature of these manufacturing technologies dictates large quantities of a
product in order to redeem the expensive investments in design, preparation, molds, and
production planning. Instead of a designer that develops an optimal design, in mass
customization the designer develops a solution space which encloses many different
possible designs. Furthermore, the designer is also involved in developing the toolkit that
the consumer will use to customize the design.
Mass customization has been around for a few decades since it was first introduced by
Davis in his book Future Perfect (1987). Most existing research about mass
customization is either done from a business perspective and includes work that is
concerned with the benefit for companies, value creation and willingness to pay for
customized products (Franke & Piller, 2004). Or it is done from a consumer behavior
point of view where perceived uniqueness plays a role (Schreier, 2006). There is also
research done from a manufacturing point of view, focusing on lean production,
modularity and supply chain management (Anderson, 2008) or from an engineering
perspective that focuses on Design for Mass Customization (DFMC) through a product
family architecture (PFA) (Tseng & Jiao, 1996). This paper will take a design perspective
and look at the consumer's role in mass customizing products.
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Figure 1 Experiential creation
Source: Dahl, D.W., & Moreau, C.P. (2007)

Methodology
The aim of this exploratory study is to get a better understanding of toolkits for mass
customization and the consumer’s role in order to develop a method for designing
customizable products. Understanding the co-creation of products can be reached by
looking at the three main parties involved, the toolkit, the designer and the consumer. In
this study the focus was on the consumer and his involvement in the design process. This
study tried to identify the issues that play an important role in mass customization when it
comes to the consumer. The involvement of the consumer was studied through an
experiment where they were asked to customize, use and evaluate an everyday kitchen
object.
This study has been designed as an experiment rather than using existing toolkits for
mass customization. The commercial availability of parametric toolkits for consumer
products is limited and therefore we have developed a simple toolkit suitable for our
experiment. Customization can be done on different levels, such as, functional,
ergonomic and aesthetic (Berger & Piller, 2003). Within each of these levels different
product attributes exist including function, features, topology, shape, material,
construction, dimensions, surface texture, color, engraving and print. Any attribute can be
used for customization on any levels. For instance, the shape influences the aesthetics of
the product, but it could as well influence the functionality. The attributes are not
necessarily mutual exclusive, for instance, the color might be determined by the attribute
material or exist independently of the material. In our study, we have focused only on
customization of the shape of the object. Shape was chosen for two reasons. First of all,
the intention of this study was to go beyond aesthetic customization as seen in
commercially available toolkits. Secondly, although shape giving is not necessarily an
easy to master skill, the idea of altering a shape is fairly easy to grasp for non-designers.
The experiment consisted of four steps, namely
(1) the development of the solution space,
(2) the customization of the object by the consumer
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(3) the production of the customized design, and
(4) the use and evaluation of the customized object by the consumer.
The solution space consisted of a design template with eight parameters that controlled
1
the shape of the object and this was modeled in Autodesk 3D Studio Max 2011 (Figure
2). Besides the 3D model and a reference object, the interface contained eight sliders on
the left side of the screen (Figure 3). Four parameters controlled the shape of the bowl
and another four controlled the press of the lime squeezer (Table 1). The range of the
2
parameters was restricted by the size of the production tool, a MakerBot Thing-O-Matic
3D printer, used for this experiment. The maximum print size of this 3D printer was (w)
100 x (d) 100 x (l) 100 mm. ABS plastic was used for producing the prototypes. The
reference object was the university's entry card, a familiar item to all participants.

Figure 2 Screen shot of the interface

Figure 3 Screen shot of 3 sliders

1
2

Autodesk http://usa.autodesk.com/3ds-max/
Makerbot http://store.makerbot.com/thing-o-matic-kit-mk7.html
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Parameter
Radius of bowl
Height of bowl
Curve of bowl
Angle of bowl’s top surface
Height of press
Inner radius of star press
Outer radius of star press
Number of star points of press

Range
25-40 mm.
20-95 mm.
-0.6 – 0.6
-40 – 40
35-95 mm.
10-30 mm.
5-26 mm.
0-24 points

Table 1 Description of the parameters and their range

The second step of the experiment was the involvement of the consumer in the design
process. The first task of the consumer was to play around, explore the toolkit and find a
shape that one satisfies. A prototype of the customized object has been produced by
additive manufacturing afterward. The second task for the participant was to use and
evaluate their customized object. After the first and second task of the consumer
questions were asked about their experiences and expectations. We selected a lime
squeezer for customization since it is an everyday object and it could be made of one
material, one part and it does not contain any mechanical or electronic parts. The setup
consisted of a laptop computer with mouse, a reference object and some limes. The
interface was a color 3D CAD model with eight parametric sliders. By dragging a slider up
and down the shape of the model changed in real-time. There was no time restriction for
the participants in this experiment. The consumer was represented by a small group of
seven participants; none of them had formal design education or professional design
experience. The group was a mix of different ages, genders and levels of education.
Ages ranged between 20 and 40 years, 3 male and 4 female participants, 3 employees
and 4 students of the local university. All participants were familiar with performing basic
tasks on a computer. The interviews conducted after each step of the experiment have
been transcribed and analyzed through coding the text manually and then identifying
relevant themes. All participants were able to interact with the interface, customize a
design and after producing a prototype they were able to use their customized design.

Results
The outcomes of this study are both the prototypes themselves of the customized objects
and the evaluations of the participants. We have chosen to present five core findings that
emerged in the process of interpreting both the produced objects and the interviews. We
believe that these findings capture some of what we saw as the more interesting results.
The five findings are: F1 lack of variation, F2 responsibility shift from designer towards
consumer, F3 understanding 3D models, F4 priority of parameters and F5 control over
product attributes. Before we discuss the findings we will briefly comment more generally
on the prototypes and the interviews.

Prototypes
In Figure 4 an overview of the produced prototypes can be found. The first design (4-a)
differs from the template design in two aspects, the height and sharpness of the press.
Design 4-b has a smaller bowl diameter and a less pointy press. The third design (4-c)
has a press which is more sharp and slim. The bowl is quiet the same as the design
template. Design 4-d has a lower number of ribs on the press and also the angle of the
top surface has been changed. The fifth design (4-e) is lower and wider than the
template. Design 4-f is the most distinct design in this experiment, it is the one that most
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differs from the initial starting point. The bowl is higher and slim and the press has many
ribs. The last design (4-g) mainly differs in the angle of the top surface of the bowl, it is
more tilted. Overall, the customized objects all fall into the boundaries set in the solution
space. All of the customized designs explore a rather limited area of the available solution
space (F1). The amount of change compared to the initial template given to the
participants is relative small. The designs look similar to the design given at the start of
the customization task.

Interviews
From the interviews, conducted after the two tasks, several general themes were
identified. The concept of an 'ideal design' was mentioned and “the fact that you are
yourself responsible for the decisions made in the design” (F2). A question was asked:
“What is the ideal design of the lime squeezer?” and one participant noted that “You can't
say why didn't they think of this? It's you now”. We found a discrepancy in understanding
of the virtual model on the screen and the physical prototype (F3). General comments
after seeing the prototype was that the participants expected that the model would have
been bigger. Participants pointed out several aspects such as the scale of the model on
the screen, the ability to relate to the overall size or parts of the object and keeping track
of the proportions of the design. Furthermore, a participant noted “the difficulty of
prioritizing what parameters are important for the design” (F4). The last theme we
deducted is control over the product attributes. Several participants wanted to have more
control over the design (F5). They wanted to be able to have control over parts or product
attributes that were not malleable in this toolkit.

Figure 4 Prototypes (a-g) of the customized designs

Findings
The five findings pointed out in the results of this study will be explained in order of
importance.

Lack of variation (F1)
The lack of variation in customized designs (F1) was the most interesting finding from this
experiment. The participants were given a solution space in which they can freely move
and design their own object. The notion of a solution space is a familiar and understood
term among industrial designers, programmers and other professionals. However, do
consumers equally understand this concept? Consumers are used to have a solution

Conference Proceedings

713

Guido HERMANS and Erik STOLTERMAN

space which is a discrete range of products types and variations. For instance, a product
family consists of three types of products, within one type there are five variations which
differ among each other in, for example, color. This array of 15 products is all they can
choose from, for this particular brand. The competitors have also different types and
variations. In the end, the whole range of products one can choose from is limited and
more importantly they are all individually defined. A solution space in mass customization
is a dynamic and partly undefined area, or space, where the consumer has to define
certain aspects of the product. In this case, the space is a three dimensional one, which
is probably new to many consumers. Unfamiliarity and uncertainty play a role here. The
participants did not know what to expect from the toolkit. No examples of produced lime
squeezers were given to them in advance, the only example they have seen was the
template which was there starting point for customization. Consumers search for products
that meet their needs and wishes, it is a passive activity based on acceptation or rejection
of proposed solutions. In customization the consumer has to have an active attitude and
make decisions about the design itself, instead of making decisions whether or not to
accept a design. What does this active role exactly mean? How are non-designers
looking at this new role? What are their expectations? Two motivations for participating in
a creative task, for example customizing a product, are competence and autonomy (Dahl
& Moreau, 2007). How active is the user in this particular task of customization? Even if
the user of the toolkit does not do anything, one will still end up with a design, of course
similar to the design template. And if they change only a little bit, as seen with some of
the participants, do they still feel they contributed to the design? On the other end of the
spectrum are some interesting issues as well. What happens when they run into the
boundaries of the solution space? Will their satisfaction of customizing decrease because
they feel constrained in their creative expression?

Responsibility shift (F2)
The most interesting finding that came forward in the interviews was the responsibility
shift from the designer towards the user (F2). In mass production all the responsibility of
the design lies with the designer. The consumer has a passive role. In customization, the
active role of the consumer brings a certain amount of responsibility with it and
responsibility is a determinant of regret (Schwartz, 2004). When a user would make a bad
decision in the customization process, he could regret this later when having the actual
product. Because he was actively involved, he might feel responsible, and to a certain
extent is responsible, and feel even more regret compared to buying a product which is
entirely designed by a professional. Even though the idea of a solution space is that all
the customizations are producible and functional, the user cannot make something that
malfunctions, he might still end up with something he does not want. The 'ideal design'
which was mentioned refers to the expert who knows what is best. Customization has an
'ideal space' in which all variations work well, it depends on one's preferences what fits
best. A way to make people take the responsibility for their design might be engagement.
If people are engaged in the design process, because they feel the customization of this
particular product fits them or it could be the method of customization that is entertaining
or interesting, they might not be afraid to make decisions and come up with experimental
and truly customized designs.

Understanding 3D models (F3)
The finding F3 is concerned with the ability to understand 3D models in CAD and their
physical counterparts. Even though the interface had a reference object which was also
physical present while customizing, experience is needed to overcome this discrepancy.
Industrial design students gain this experience already in their education where they have
to work with sketches and 3D CAD models on one hand and foam models and prototypes
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on the other hand. Consumers who might never have been exposed to this have to learn
to interpret virtual models when engaged in customization.

Priority of parameters (F4)
The fourth finding concerns the priority of parameters (F4). Are some parameters more
important for the design than others? In this experiment the parameters were represented
by sliders. Each slider had the same size and they were presented underneath each
other. There was no visual hierarchy. Due to the design of the toolkit there was no
difference between them. The question is if a hierarchy is needed, depending on the
product, the type of parameters and maybe the anticipated users. If so, it could be solved
by putting more emphasis, visually, on some aspect and thereby guiding the user towards
the more important parameters first.

Control over product attributes (F5)
The last theme identified had to do with what product attributes of the design can be
controlled in the toolkit (F5). The industrial designer decides which parts of the products
are malleable for the user when designing the solution space. This is a very important
step in satisfying the consumer needs and choosing the relevant parameters to
customize with the relevant range for each parameter. This is where the overall design
space is defined. How this is done determines what the user can do and what potential
product can be designed with the toolkit.

Discussion and conclusion
In this study we have identified several issues that play a role when consumers take on
the task of customizing a consumer product. The study showed that when developing a
mass customization toolkit these issues have to be considered. It is also clear from our
study that the findings we have extracted are mostly in the form of questions. This means
that what the study has done is opened up for more research.
We are convinced that the new responsibility facing a consumer when involved in the
design process is part of a larger paradigm shift. It requires a different mind set and
different approach towards selection, choice and purchase of physical goods. Even if it is
difficult to predict how this paradigm shift will develop in practice, we would argue that a
professional designer needs to know what a consumer wants to customize. As seen in
the experiment, even though the users had several options, they wanted to have other
options as well, and they were searching for support when they had to make their
decisions. The design of a toolkit is therefore not a simple and straightforward design. For
instance, it is not necessarily the case that more user freedom, that is, a larger design
space, is what a user wants or needs. There is a tradeoff between giving the user
freedom in customization and setting up constraints. Too much freedom can lead to the
user being overwhelmed and feeling lost. This is referred to in literature as mass
confusion (Huffman & Kahn, 1998). Too many constraints on the other hand, may give
the user a sense of being restricted.
Apart from the final result, the customized design, contributing in the design process itself
could, if done in a way that correspond to users’ desires, lead to consumer satisfaction. It
may give the consumer a sense of accomplishment and autonomy. The experience of
purchasing and using a product as a passive activity is expanded with customizing the
product where the consumer has to take on an active role. From knowing what a
consumer would like to have, acquiring need related information, towards knowing what a
consumer would like to customize is an unfamiliar activity to most professional designers.
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It is important to state that our study has not addressed differences in customer views in
general when it comes to the question if it is desirable to be involved in the design
process or not.
The experiment in this study has of course several limitations. First of all, the sample size
was rather limited. The toolkit developed for this experiment was also simple and only
allows for customization of one product attribute, namely shape. A more extensive toolkit
would include other product attributes. Another limitation of this experiment was the
prototypes which were produced on a small, desktop 3D printer. The printer limited the
size and quality of the prototypes and for more realistic prototypes a professional 3D
printer should be used. Probably the initial engagement of the participants towards
customizing a lime squeezer was also lacking. Since customization requires an active
role of the consumer where one has to make decisions about the design a certain amount
of commitment is necessary.
In future research the customizable attributes should be explored in a broader
perspective such as material and its properties, function and features to name a few.
Furthermore, this study focuses solely on the consumer. Other stakeholders, to begin
with the product designer, interaction designer, but also product engineers, marketers
and manufacturers could be taken into consideration. The issues identified here still
constitute a first step in understanding mass customization of consumer products and this
study can contribute in developing a methodology for designing customizable products.
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Abstract
Industrialization brought about the 1st consumer revolution (Hudson, 2008). Massproduced consumer goods entered the marketplace (Achterhuis, 2011), and, since then,
people purchased their goods instead of making tools and other needs for themselves and
their relatives. Sector A (self-sufficient) communities changed into an industrial civilization
(mainly sector B: making for someone else) (Toffler, 1980). Consumption became routine;
in many parts of today’s world, people live in this culture of consumption. This
consumption society has (had) severe effects on sustainability (Ehrenfeld, 2008), because
nature suffers from the consequences of traditional mass-production and from the use and
disposal of consumer products. What’s more, passive consumption appears to be highly in
contrast to people’s aspirations and needs (Atkinson, 2006; M. a. E. R.-H.
Csikszentmihalyi, 1981; Press, 2007). In the past decade, technological developments were
the underlying basis for a growing influence by the enduser in the development of user
products, resulting in today’s revolutionary ‘user design’, also referred to as ‘Do-ItYourself product design’. User design, as ‘Do-It-Yourself’ (DIY) traditionally does
(Edwards, 2006), represents a convergence of production and consumption. Some
examples are ‘Shapeways.com’, or ‘TechShop’. User design seems, considering the above
mentioned, to bring forth a sustainable form of product design and creation. Sustainability
is considered to concern both domains of human and nature. Through analysis of both
literature and recent developments, this paper attempts to validate the assumption that user
design as true type of Do-It-Yourself, both as a practice and philosophically, answers
today’s urge for approaching product design and development in a sustainable way. The
paper will also address ways in which – and why - user design may have a negative impact
on sustainability, contrasting to the above mentioned. The paper is part of an ongoing
research program in which the stimulating factors and implications of user design are
examined.
Keywords: DIY, user design, customization, co-creation; sustainability, industrial design,
3d printing, being; ethics
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1. Introduction: User Design in an industrial world
In the past decade, technological developments were the underlying basis for a growing
influence of the enduser in the development of user products, resulting in today’s
revolutionary ‘user design’, also referred to as ‘Do-It-Yourself product design’,
customization, co-design, customer co-creation, or ‘prosumption’ (Piller, 2011; Tapscott,
1996; Toffler, 1980). User design, as ‘Do-It-Yourself’ (DIY) traditionally does (Edwards,
2006), represents a convergence of production and consumption. It represents a reverse
direction to the traditional approach of mass-production and consumption. Some example
practices are ‘Shapeways.com’, ‘Ponoko.com’, but also ‘Fablab’, ‘TechShop’ and the
‘Instructables’ platform (see figure 1). These platforms help individuals to construct
exactly the single and unique product he or she wants, made possible by easy-to-operate
digital design tools, helped by the scale-freeness (Anderson, 2010) of the digitally
operated manufacturing machines provided. Concerning figure 1, some practices
emphasize and facilitate the true DIY activity by people, other initiatives stay closer to the
traditional mass production way of thinking, allowing only limited adjustments.

Figure 1a-1e: Practices of DIY product design: a. Zazzle customized shoes, b. Freitag selfdesigned bags, c. Shapeways creation platform, d. TechShop DIY workshop, and e. a DIY
3D printed phone-housing (Bright magazine 2011)

2. Hypothesis
Today’s culture of consumption, instigated by industrialization, has (had) very severe
effects on sustainability (Ehrenfeld, 2008), because our natural environment suffers a lot
from the consequences of traditional mass-production, and from the consumption, use
and disposal of consumer products. What’s more, passive consumption is in contrast to
people’s aspirations and needs (Press, 2007).
User design, representing the opposite (bottom up) direction if compared to the traditional
industrial structures, seems to bring forth a sustainable form of product design, creation
and usage. And it does not only do this with regard to the environment; sustainability will
be approached in a broad sense, it is considered to concern both the human and natural
domain. Through analysis of both literature and recent developments, this paper attempts
to validate the assumption that user design as true type of Do-It-Yourself, as a practice
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and philosophically, answers today’s urge for approaching product design and
development in a sustainable way.

3. Industrial Design Background
To be able to dive into the topic of user design, first we should turn to the area of
industrial design itself. In Europe and in the U.S., the origins of the Industrial Design field
st
lay in the industrialization of consumer products since the 18th Century. The 1 consumer
revolution (Hudson, 2008), that was a direct consequence of industrialization. Massproduced consumer goods entered the marketplace (Achterhuis, 2011), and, since then,
people increasingly purchased their goods instead of making them. The ‘mass culture’
that arose from the ‘new’ rules of mass production and mass consumption led to a socalled asymmetry of power and an asymmetry of knowledge in society (Kelly, 2011). Preindustrial Sector A (self-sufficient) communities changed into an industrial civilization
(mainly sector B: making for someone else), instigating commerce and massification or
mass culture (Toffler, 1980). Consumption became routine; in many parts of today’s
world, people live in this culture of consumption. In fact, the changes that happened in
Toffler’s technosphere, sociosphere and infosphere created the world we live in today:
until today, most Industrial Design projects still start from a mass-production basis, aiming
to please as much people as possible with the same solution: ‘design for all’.

4. Resulting problems
This culture of consumption has (had) very severe effects on sustainability, because a.
nature suffers a lot from the consequences of traditional mass-production and of the use
and disposal of consumer products, and b. passive consumption is in contrast to people’s
aspirations and needs (Atkinson, 2006; Press, 2007). Referring to the consumer culture,
Csikszentmihalyi states: ‘Instead of liberating psychic activity, the things bind us to
useless tasks’ (M. a. E. R.-H. Csikszentmihalyi, 1981): 53).
Considering the initial stages of a product development process, specifically the market
research stage, it is important to realize that for many industries this is not a matter of true
interest in the needs of consumers. The term market research is rather defined as –
according to Ansoff’s matrix - a quest for business opportunities, either by extending the
company’s offer, addressing a different target group, slightly changing the product, or
penetrating the market that already exists. In many cases, the consumer’s ‘need’ is
artificially created (for example branded cosmetics, or fashion items, or price reduced
items you’d normally not buy), with the help of advertising, promotion, branding, etcetera.
The resulting act of consumption in these cases is a passive act; the user was not at all
involved in the product development.
The starting point of a design project did – generally speaking - also not originate from a
specific consumer’s request. In many cases a new model or line of an existing product
(cars, for example) should be delivered. Purchasing that new item is often not a matter of
need, though it’s dictated by social behaviour. From an industry perspective, the practice
of deliberately shortening a products lifespan in order to increase sales is called ‘planned
obsolescence’. According to Prasad Boradkar (2010), the early advocators of planned
obsolescence, among whom manufacturers and designers, reasoned that the planned
‘replacement of that which was ‘passé’ with that which was ‘en vogue’’((Boradkar,
2010):82), would promote innovation and economic progress. The practice of planned
obsolescence is still commonplace today (mobile phones, shoes).
And, one of the starting points is (almost) always to produce at least a significant amount
of products, besides a maximized production price, to be accomplished by designing the
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product as economically and efficiently as possible. Any thought about individual
requirements of the end user is mostly absent.

5. User design and sustainability
Does DIY product design solve the sustainability problems of the industrialized society?
To be able to answer this question, we need to describe more specifically (1) the
definition of user design and (2) the definition of sustainability.

5.1.

User design

User design or DIY product design (some other frequently used names are: customer cocreation, or customization, or co-design, or open design) means that end-users are
getting increasingly involved in the design of their own preferred products (Hoftijzer,
2009; Piller, 2011; Prahalad & Ramaswamy, 2004; Von Hippel, 2005), helped by
revolutionary technology advancements in information, product, production and DIYdesign-tools (Anderson, 2011). Today’s participation society largely originated from the
early days of the computer and Internet (Toffler, 1980), and exploded around the time
that Web 2.0 came into being. Platforms as Ponoko, Shapeways, TechShop and Fablab,
that combine digitally designed input with tangible outcome, are some examples of
today’s new DIY culture (Fig. 1). The impact of DIY is growing enormously.

5.2. Sustainability
Literary, sustainability means a situation’s ‘ability to sustain’, more specifically the degree
in which today’s circumstances are able to endure or stand. When the field of industrial
design is considered, it is clear that the condition of the consumers (human Being) should
be addressed, and the surrounding natural environment, as well as the relation between
the industries products and the consumers.
In his book Sustainability by Design, John R. Ehrenfeld covers the issues addressed in
the foregoing very sufficiently. Section 4 described how both human Being and nature
suffer; besides it clarifies why the conventional (mass-led) way of production and
consumption is ethically arguable.
John R. Ehrenfeld’s definition of unsustainability is as follows: ‘Unsustainability is an
unintended consequence of the addictive patterns of modern life’ ((Ehrenfeld, 2008, p. 7):
7), he criticizes (among other things) the way people consume, the ways we produce and
the way people relate to their environment and belongings; their products. He states that
most of today’s attempts to reduce this unsustainability do not necessarily create
sustainability. Sustainability is defined as the possibility that human and other life will
flourish on the planet forever. Ehrenfeld approaches sustainability as an existential
problem, not only as an environmental or social problem. He distinguishes three domains
(see figure 2, to be addressed simultaneously) ((Ehrenfeld, 2008): 58), of which restoring
the human domain is most urgent (since it seems impossible to take care of the world
around us without taking care of ourselves).
The human domain: our sense of ourselves as human Beings (capital ‘B’ when this
broad sense or act of ‘Being’ is meant). Ehrenfeld: the human dimension of flourishing:
being free to live dignified, authentic lives: making unconstrained choices and
domination-free.
The natural domain: our sense of our place in the (natural world). One of the obvious
themes is environmental degradation. Ehrenfeld suggests new forms of production, and
reducing consumption.
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The ethical domain: our sense of doing the right thing; our sense of responsibility for our
actions and our relationships to others. G.W. F. Hegel, cited by Simon Blackburn
(Blackburn, 2001), suggests ethics shapes our very identities. It gives us our standards of
behaviour.

Figure 2: John R. Ehrenfeld’s sustainability domains
(Ehrenfeld, 2008)

The question whether user design has a positive impact on sustainability will be
addressed by assessing user design practices from a sustainability point of view; what
consequences/ implications does the phenomenon of user design have from a human,
nature and ethical perspective?

5.2.1. Sustainability: human Being
DIY, in the past and in the present, has always been driven by the presence of two major
factors. One is the facilitating technology that makes participation possible, the second
factor is even more prominent: human motivation (Atkinson, 2006; Hoftijzer, 2008; Press,
2007). The most important (and obvious) aspect of DIY is that it allows people to be a
designer (Edwards, 2006; Prahalad & Ramaswamy, 2004; Press, 2007); user design
exactly answers to people’s needs and desires, and supports people’s ‘Selves’ by letting
them address their psychic energy in a product or task: human ‘Being’ as important
aspect of sustainability (Fig. 2). The product gets ‘charged’ (M. a. E. R.-H.
Csikszentmihalyi, 1981). By charging a product through investing attention, ‘…people
expect from it satisfaction and even a certain inner growth’ ((Friedmann, 1961): 108).

Figure 3: DIY interior decoration in the 1960s
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When observing a case of DIY in the 1960’s (for example the interior decoration of a
home with the help of paint emulsion and paint rollers (Atkinson, 2006)), respectively a
user design project that is performed in 2011 (for example the creation of a 3D printed
jewellery hanger based on a self made CAD file), it is the same set of motivational factors
that is of importance. It is through the investment of attention that people experience a
variety of positive feedback in return (Fig. 3). Human motivation refers to people’s
behaviour that is a result of their inner needs; when DIY is concerned, it appears that
people are driven by their motivation to participate in the process (exert creativity) and by
the result; the individual and personal outcome (striving for status, revealing identity).
That unique self made outcome leads to ‘pride of authorship’ (Schreier, 2006).
History seems to validate the hypothesis that people have an innate urge to be creative
(M. Csikszentmihalyi, 1998; Nieuwenhuys, 1969); and to be a prosumer (Friedmann,
1961; Huppes, 1985) rather than to be a passive consumer (Press, 2007). Creativity is
what makes people different from their ancestors (M. Csikszentmihalyi, 1998): people
have the ability to create, and secondly people experience a more intense life when
they’re involved in a creative process. Besides, people always have wanted to express
their creativity (Atkinson, 2006), and executing the design process by yourself answers
people’s need for a sense of control in general (Ruskin, 1853; Thompson & Schlehofer,
2008).
User design enables people to reveal their identity and create exactly the product they
desire (Von Hippel, 2005), and it provides a sense of democratization (Atkinson, 2006).
User design answers users’ needs in terms of Maslow’s Pyramid hierarchy: the level of
self-actualization, corresponding to Mihaly Csikszentlihalyi who states that ‘man is also
homo Faber, the maker and user of objects, his ‘self’ to a large extent a reflection of
things with which he interacts’ ((M. a. E. R.-H. Csikszentmihalyi, 1981): 1). Manfred MaxNeef’s system of (human) needs includes DIY features as participation, leisure, creation,
identity and freedom (Max-Neef, 1992). Maslow adds to this concept his ‘attributes of
Being’ (Maslow, 1998), including wholeness; uniqueness (individuality); honesty; selfsufficiency (autonomy).
One could conclude that industrialization blocked the creativity of people, and their
chance to develop their ‘Selves’. Constant Nieuwenhuys foresaw that people would
spend their increased leisure time and the energy surplus, caused by the automation of
the production process, on playful and creative activities (Nieuwenhuys, 1969). ‘The
scientific organization of labour, or Scientific Management, by increasing the separation
between planning and execution…has made it difficult for…workers to secure promotion
within the firm’, says Georges Friedmann in his ‘Anatomy of work’ (Friedmann, 1961):
109). George Simmel terms the ‘impoverishment of the subjective culture’ (Simmel,
1971), that was the result of modern urban living and ‘division of labour’ (both attributes of
industrialization).
One of the effects of DIY is that people learn from the process and practice their creative
skills again and again; encouraging people to constantly develop themselves. But most
importantly, people improve their own ‘selves’, by engaging actively (pursuing their
individual requirements) in the creation of an object or performing a task, as interpreted
from Mihaly Csikszentmihalyi (M. a. E. R.-H. Csikszentmihalyi, 1981). The development
of the ‘self’, or the development of human Being, represents one of the pillars of the ‘Tao
of Sustainability’, as defined by John R. Ehrenfeld (Ehrenfeld 2010). According to
Ehrenfeld, the concept of Being (Heidegger’s Dasein; human beings as conscious,
connected and inseparable from the world) should be a starting point when striving for
Sustainability. The altered supplier-consumer relationship, instigated by the upcoming
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practice of user design will have a positive impact (Sennett, 2008) on humans and the
world they live in.

5.2.2. Sustainability: Nature
It is the environmental aspect of sustainability that applies to DIY even more. In
expressing his critique towards the industrial or ‘Western’ thinking, Mihaly
Csikszentmihalyi writes ‘The modern culture of materialism, or the belief that the ultimate
goals of personal life can be fulfilled by things and sensations, is losing credibility …’ (M.
a. E. R.-H. Csikszentmihalyi, 1981): ix). The danger of such a life is that people cannot
attend enough attention to the cultivation of the ‘self’, or to the relationship with others, or
to the broader purposes that affect life, he says. Referring to these broader purposes that
affect life, a summation follows of the way DIY has a positive effect on nature:
(1) As mentioned above, designing and making your own objects and tools brings about a
product that ultimately answers one’s individual wishes. As a result, people will need less
attempts of trial and error before they find the item they require. Ultimately, it will lead to
less a situation of less consumption. (2) Higher involvement increases people’s
consciousness of the used materials and resources (M. a. E. R.-H. Csikszentmihalyi,
1981), because they have to (more or less) pursue their supplies themselves. This is
even more the case when the end user searches and purchases his or her own semimanufactured goods or raw materials (3) Both motivational categories that characterize
DIY; human cultivation by doing a project for oneself, respectively ‘the pride of authorship’
(Schreier, 2006) as a result of the DIY process (see 6.3, Sustainability: human Being),
increase the attachment a person feels towards his creature. The closer human-product
relationship enhances the user’s care for the product, thereby the product’s durability
(Verbeek, 2000). (4) User design allows people to not only choose colours or apply
aesthetics, but to push a product’s design towards efficient material use, sustainable
material selection, et cetera. (5) As true kinds of DIY, assembling and maintaining your
own belongings has a very positive effect on sustainability and nature. The activities bring
forth a better care, because striving for quality (Pirsig, 1974), and a longer life for the
object. (6) DIY brings forth barter and re-use: people tend to search for cheaper and more
sustainable solutions then just ‘buy a new one’.

5.2.3. Sustainability: Social, democratization
The separation between production and consumption, that characterized industrialized
society, created a big gap between the industry and the people that consumed products.
Publicist Kevin Kelly (Kelly, 2011) refers to this as the asymmetry of knowledge and
power. This pattern has been common sense in the industrial world that mostly
approaches product development as a top-down system. Everett Rogers’ well-known
representation of this system through the ‘diffusion of innovation’ model illustrates this
one-way direction of communication between supplier and consumer (Marseille, 2009;
Rogers, 1962). Together with the industry itself, the industrial designer mostly keeps up
this rigid relationship.
In today’s new DIY era, the availability of tremendous amounts of information together
with tools for people to participate brings back the symmetry: the internet is a huge and
dynamic platform of user generated content (of which Wikipedia.org and Shapeways.com
are a very suitable examples), and flexible ‘scale-free’ (Anderson, 2010) 3D printing
technology allows amateurs to create one-offs without having to spend lots of money on
traditional mass-manufacturing machinery.
Ergo, because of the so-called democratization of design and development (Prahalad &
Ramaswamy, 2004; Von Hippel, 2005), the rigid relationship between supplier and user is
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changing into a relation of increased interdependence and transparency, in which people
are guided through the design-process, provided with toolkits and relevant assistance.
People aim to achieve their individual goals through DIY; designing individualized objects
or tools and, doing so, learn from working with tools and kits and assistance from
suppliers. Meanwhile suppliers and producers learn from this profound exchange of
information and of user requirements. In today’s user design practices, one of the
important ‘rules of the game’ is to provide exactly the right customization offer, in terms of
complexity and effort, in order to meet the exact level of the individual user.

5.2.4. Sustainability: Ethical
Ehrenfeld puts forward that modern technological life has made it difficult for people to
know the consequences of actions, because of displacement in time and space. Being
responsible has for that reason become a problematic issue. The ethical component of
sustainability, that could be regarded to be the all-covering component, at the same time
as a part of the human component, is to be seen as accountability for one’s actions, ‘the
act of avoiding harm knowingly.’ ((Ehrenfeld, 2008): 60).
The distance between the traditional links of the chain; supplier/ manufacturer, producer,
retailer and user, of which the one often is situated in an entirely different continent or
year or even societal circumstances than the other, adds to this separation of intention
and consequences. As responsibility for those consequences is crucial for creating
sustainability, it seems very tenable to strive shorter distances between the person
making and the person using a product. DIY product design, by integrating the acts of
producing, assembling and using, ultimately resulting in local production and design of
locally required items (since done by the same person), does exactly that. In that sense,
history is repeating; today’s 3d printers allow production of items to move to the homes of
individuals again. A variant to this practice is the local manufacturing of globally available
digital design files. Ponoko.com, among others, brings this to practice; it is part of their
philosophy.
Historically, of course Walter Crane and William Morris, as well is Karl Marx were
amongst the ones to criticize the industrial way of production, not only for its presumed
inability to create any aesthetic or artistic quality, but also because of the extended
division of labour that was a clear consequence of industrialization. Division of labour as
an ingredient of so-called Scientific Management resulted in alienation between the
maker and product. Division of labour as a method to make the process of mass
production efficient represents exactly the opposite of integration of tasks (Mintzberg,
1983), which is a very important characteristic of DIY. In his essay titled Art and Industry,
in 1892, Walter Crane referred to art and to the word ‘artistic’, stating that the word, in
contrast to industrialization, includes harmony and consensus with its environment. The
word ‘artistic’ expresses the joy of the maker, something personal, addressed to a
specific individual, directed to a certain place or thing, he wrote. He criticises industry,
and the designer who does what his manufacturer tells him to do, and the public that
buys what they’re supposed to buy instead of purchasing an object that suits (Crane,
1894). Karl Marx stated in 1844 that, in order to live a truly human life, the free use of
means of production is an essential condition; people should be able to control one’s
material survival. If the production tools are not owned by the man who uses them, he is
related to the product of his work as to an alien object (Marx, 1978).
In Industrial thinking, humans and nature have always been regarded as strictly
separated, as spirit and matter have always been regarded split. Scientist Allerd Stikker
states that this caused alienation among nature, living, humans and spirit, which leads to
a cultural climate in which the use of natural resources was legitimate, was
commonplace. The search for science and knowledge, through splitting physics from
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metaphysics, and splitting problems in small pieces, resulted in a society that wants to
dominate nature, instead of merging with nature (Stikker, 1986). Eric Fromm poses that
the ‘…basic passions of man are … rooted in … the need to find a new relatedness to
man and nature …’, as cited by Csikszentmihalyi (1981). Again, when people create their
own goods, they’re forced to take care of their resources; they need to connect to their
environment. DIY stands for de-massification (Toffler, 1980), and – as mentioned before
– brings back together people’s actions the consequences of these actions.
According to the above, User design or DIY product design could very well be the right
direction to achieve a better connection (1) between human and the product, and (2)
between human and nature.

6. Conclusion/findings
It should be emphasized that the positive character of the practice of User design,
referred to in the foregoing sections, has as well some – at least temporarily – negative
aspects. The first is the fact that manufacturing technologies that enable the one-off
creation of uniquely design products are relatively new; they have not matured yet in
terms of efficiency and minimizing the use of natural (re)sources, materials and energy.
The second negative aspect could perhaps be the fact that the described democratizing
and levelling evolvements with regard to the tools for designing and making leads to a
scenario of abundance of DIY made trials of products. The near future will tell whether
this scenario, in case it will occur, will be temporarily or become a problem.
Apart from these considerations, as an overall conclusion DIY product design seems to
clearly add to a sustainable approach of product design and development, though the
industry – if not society – will need to establish a huge shift in its thinking about the need
for and the making of a ‘consumer product’.

6.1. The facilitating rol of the designer
As can be derived from studies of DIY history, in any former era of DIY it was always the
designer who facilitated the DIY process. Either by designing and creating the easy to
use consumer machinery (tools), or designing software, providing tutorials, manuals and
kits or facilitating the DIY activity by offering assistance through magazines and blogs, the
end user/prosumer was always helped and motivated to do (design or make) it himself. In
fact, the mediation with the help of kits and information might, as was the case in the
1960s, be crucial in order to reach the majority of people. For that reason, and because
it’s the designer’s task and responsibility (Papanek, 2006) to respect people’s true
demands and respect nature, to approach his/her profession in an morally correct way,
one could advocate an approach called ‘Design for DIY’. This means that designers
should encourage the DIY practice; that they should assist, facilitate and motivate people
to design and make their objects and products for themselves.
Referring to the designer profession, according to the user design scenario, the designer
will either an artist or a user assisting specialist. The designer-as-an-artist has always
been there, and the artistic aspect of a product or purchase will most likely maintain its
significance. Allthough the openness of the user design developments will uncover loads
of amateur creativity. Referring to the second category, the assisting or facilitating role of
the designer will differ (and is there in all kinds already) from a guide that operates very
near to an existing brand or solution (NikeID for example), offering a very fixed and
narrow solution space for the end user, to an inspirer who operates as a non-corporate
expert who sees it as his task to inform the ‘people’. Many of both kinds of platforms are
existing and running, as are many initiatives that pursue goals in between these two.
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Abstract
Corporate business and management are embracing design thinking for its potential to
deliver competitive advantage through helping them be more innovative, differentiate their
brands, and bring more customer centric products and services to market (Brown, 2008).
As consumers continue to expect more personalisation and customisation from their service
providers, the use of design thinking for innovation within organisations is a logical
progression. To date however, there is little empirical literature discussing how
organisations are setting about integrating design thinking into their culture and innovation
practices. This paper is a first step in initiating a scholarly discussion on the integration of
design thinking within organisational culture.
Deloitte Australia is a large professional services firm employing over 5700 staff in 12
offices across Australia. The company provides a range of services to clients in the areas of
audit, tax, financial advisory and consulting. In early 2011 the company made a strategic
commitment to introducing design thinking into the organisation’s practices. While it
already maintains a strong innovation culture, to date it had largely been operating within
an analytical business environment. For Deloitte, design thinking is an opportunity to
create better outcomes for the people they serve – both internal and external stakeholders
(Brown & Wyatt, 2010).
Research was conducted using case study methodology and ethnographic methods from
June to September 2011 at the Melbourne Deloitte office. It involved three methods of data
collection: semi structured interviews, participant observation and artifact analysis. This
paper presents preliminary case study findings of Deloitte’s approach to building
awareness and a consistent understanding of design thinking, as well as large scale
capability, across the firm. Deloitte’s commitment to transforming its culture to one of
design thinking poses significant potential for understanding how design thinking is
comprehended, enabled and integrated within a complex organisational environment.
Keywords:
0 design thinking,
0 design thinking practice,
0 design practice,
0 organisations,
0
organisational learning,0 organisational culture
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Introduction
Corporate business and management are embracing design thinking for its potential to
deliver competitive advantage through helping them be more innovative, differentiate their
brands, and bring more customer centric products and services to market (Brown, 2008).
As consumers continue to expect more personalisation and customisation from their
service providers, the use of design thinking for innovation within organisations is a
logical progression. Boland and Collopy (2004, p.xi) describe design thinking as crucially
important for organisational leaders to create a ‘humanly satisfying and sustainable
future’ for their business. To date however, there is little empirical literature discussing
how organisations are setting about integrating design thinking into their culture and
innovation practices. This paper explores the questions of:
• How is design thinking capability developed both individually and organisationally
within a large complex organisation? and
•

How is design thinking practice integrated into organisational work practices?

This is a first step in initiating a scholarly discussion on the integration of design thinking
within organisational practice and culture.
This paper presents preliminary findings from a case study of Deloitte Australia’s
(Deloitte) adoption of the concept. It is generally accepted by Deloitte leadership that two
basic levels of design thinking knowledge are required to commence the organisational
transformation: an awareness and understanding of the concept; and first level
capabilities to start applying design thinking to appropriate problems and projects.
Capability development recognises the need to understand the complexity and holistic
approach of design thinking, as well as the specific methods and skills required for
successful execution. This paper will discuss some of the challenges and successes
experienced at Deloitte in building awareness and developing capability programs
amongst their professional staff that are primarily non design trained.

Design thinking in organisations
Design thinking emerged from the design methods movement (Jones, 1970; Buchanan,
1992), a stream of research focused on understanding the thought processes and
methods behind design practice. Buchanan (1992) shifted the concept of design thinking
from understanding how designers think, make decisions and solve problems to a more
generalised concept where design thinking can be applied to anything, tangible object or
intangible system (Kimbell, 2009). This moved the concept from a cognitive style toward
an intellectual approach of problem framing and solving that acknowledged the social
aspects of design work (Kimbell, 2009). While design thinking can be applied to any
context, it is primarily associated with ‘complex systems and environments for living,
working, playing and learning’ (Buchanan, 1992, p.10).
In the early 21st century, through proponents such as Brown (2008; Brown & Katz, 2009),
and Martin (2009; Dunne & Martin, 2006), design thinking became situated in business
and in particular in terms of a designerly approach to solve the challenges businesses are
facing (Brown, 2008; Kimbell, 2011). From this the concept was adopted within
management discourse and business schools (Kimbell, 2011). Martin (Dunne & Martin,
2006, p.512) describes it as ‘approaching management problems as designers approach
design problems’. In particular, corporate business and management began embracing
design thinking for its potential to deliver competitive advantage through aiding
innovation, differentiating their brand, and bringing products and services to market faster
(Brown, 2008; Kimbell, 2011).
More recently, design thinking has begun to emphasise intangible design work outside of
the ‘traditional preoccupations of designers’ (Kimbell, 2011, p.285) and it is increasingly
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gaining attention across a broad variety of contexts to resolve problems and make
change happen. It is being used in business for strategy (Golsby-Smith, 2007; Holloway,
2009) and organisation redesign (Banathy, 1996; Georges & Romme, 2003; Jenkins,
2008); healthcare (Brown, 2008; Duncan & Breslin, 2009), social innovation (Bell, 2008;
Brown & Wyatt, 2010) and education (IDEO & Riverdale Country School, 2011) for the
purpose of fully understanding users and their problems before considering possible
creative solutions.
Challenges of integrating design thinking in organisations
Brown & Wyatt (2010) position design thinking as an opportunity for organisations to
create better outcomes for the people they serve. Within an organisation, design thinking
recognizes that all employees, not just managers, co-create the social and collaborative
processes that shape organisational systems and in so doing all have an equal stake in
the organisation design (Banathy, 1996; Georges & Romme, 2003).
Brown & Wyatt (2010) admit there are many impediments to the adoption of design
thinking within environments including take up by a select few; resistance to the human
centred approach; or a failure to balance the perspectives of all stakeholders. Jenkins
agrees discussing that in order for the successful integration of design thinking the
underlying cultural values on which the organisation is based need to be reshaped and
identifies the potential challenge of rebuilding some of the major organisational systems
and corporate processes (Jenkins, 2008, p.20). This is not dissimilar to attempts to
integrate other large scale concepts such as total quality management, agile
development, or business process re-engineering into organisational work practices
which are significant change initiatives and often take years to permeate companies. In
regard to design thinking, there are few empirically documented cases of it being
integrated into an organisation’s practices and culture however it is increasingly
recognised as being valuable at this level of complexity due to its human centred-ness
and inbuilt engagement and participation.
Design thinking as a competency
Buchanan (1992) describes design thinking as a liberal art shared and used by all human
beings in their daily lives but to varying degrees. This is echoed by Simon (1996, p.111)
who believes design is a core human activity: ‘Everyone designs who devises courses of
action aimed at changing existing situations into preferred ones’. While all humans share
this design capacity it is often overlooked for more conventional and traditional problem
solving practices (Brown & Wyatt, 2010).
While often overlooked design thinking is also considered by some to be complementary
to traditional decision making or analytical thinking. As Martin (Dunne & Martin, 2006)
argues, while contemporary management education focuses on more traditional decision
making and analytical thinking skills, adding design attitudes enhances innovativeness.
Boland and Collopy (2004) agree where the design attitude is able to deal with
uncertainty and ambiguity within problems, and a business attitude is suited for known
stable problems. Owen (2007, p.22) discusses the value of this combination of a design
attitude with a traditional business attitude as the ‘best of skeptical inquiry into balance
with imaginative application’. Leaders then need to be both designers and decision
makers (Boland & Collopy, 2004; Kimbell, 2009).
While literature discusses the innate design capabilities and benefits of design thinking
competencies there is little outside of higher education (for example Melles, 2010)
discussing how to learn or be trained in design thinking skills and practices. This paper
seeks to act as a starting conversation for understanding how an organisation is
introducing design thinking practices to the firm and building design thinking capabilities
in non design trained professional staff.
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Deloitte case study
Deloitte is a large professional services firm employing over 5700 staff in 12 offices
across Australia. The company provides a range of services to clients in the areas of
audit, tax, financial advisory and consulting. Design thinking was mentioned in various
organisational documents, presentations and forums in late 2010. In early 2011 Deloitte
made a strategic commitment to integrating design thinking into the organisation’s work
practices. While the organisation has a strong innovation culture, it has largely been
operating within an analytical business environment that is now moving toward a culture
of design thinking.
Deloitte views design thinking as an opportunity to reconceptualise the organisation as a
flexible structure able to adapt to changing requirements – both internally for employees
and externally with changing client expectations. In so doing their vision and strategic
commitment is to redesign the experience of professional services for clients.
Michael Barry of Stanford University and Sarah Beckman from the Haas School of
Business at Berkeley were engaged to commence introducing design thinking and
building capability in the area. This resulted in a one week immersion program held in
Sydney in April 2011, which consisted of a two day training boot camp for 120 staff
followed by a three day intensive workshop for a subset of participants focusing on using
a design thinking approach for six strategic projects. These three days essentially acted
as a project kick off for these initiatives. This experience and Beckman and Barry’s
resources have formed the foundation for design thinking at Deloitte (for example
Beckman & Barry, 2007). For the majority of Deloitte staff in attendance, which represents
approximately just 2% of Deloitte’s staff, this intensive one week immersion was their first
exposure to and experience of design thinking. As a follow on to the design thinking
immersion program, approximately 80 people have been using a design thinking
approach to continue the work commenced in the immersion program on the six strategic
initiatives. These internal projects range from redesigning internal processes, programs
and communications to designing new business opportunities. Outside of these strategic
initiatives, most notable were several projects in various service lines focused on how to
build design thinking capability across teams and business units. Within these projects,
immersion program participants took on champion roles, further developing design
thinking understanding and capability within their respective service lines.
It should be noted that Deloitte has areas of its business, such as the Online and Deloitte
Digital practices, where design thinking has implicitly been the dominant work practice for
some time. With design thinking now at the fore, these teams have acted as champions
for design thinking and provided springboards for further learning and adoption as other
parts of the organisation became aware of their design practices and reach out for
support and knowledge transfer.

Methodology
Data was collected from June to September 2011, commencing just two months after the
immersion program while the company was still in its earliest initial stages of introducing
design thinking to the organisation. This consisted of 36 days on site across a 14 week
period, totaling approximately 250 hours, at the Deloitte office in Melbourne.
Data collection was reliant upon access to appropriate participants and projects. Best
efforts were made to gain a holistic perspective across the organisation of design thinking
initiatives and to interview a diverse range of employees across service lines and at
various hierarchical levels. Participants had diverse experiences and exposure to design
thinking at Deloitte ranging from leaders of the six strategic initiatives utilising a design
thinking approach; immersion program participants; employees who did not participate in

732

Conference Proceedings

From Concept to Capability: Developing design thinking within a professional services firm

0

the immersion program but were involved in various design thinking projects; and finally
those with little to no exposure to design thinking in the organisation.
With a staff of near 6000 geographically dispersed across 12 offices this study represents
a slice of organisational activity based on allowable access and timing. It utilised
ethnographic methods and involved three types of data collection: participant
observation, semi structured interviews, and artefact analysis. This paper will present
preliminary findings from this case study.

Participant observation
The researcher acted as participant observer. This involved the researcher establishing a
place, with permissible access, within the social landscape of the organisation with the
purpose of acquiring knowledge to represent the social life and social processes that
occur (Emerson, Fretz, & Shaw, 2001; Hammersley & Atkinson, 2007). In particular the
researcher was involved in various stages of ten internal projects, all using a design
thinking approach or focused on building design thinking capability programs. This also
involved producing written accounts and descriptions of these settings in the form of field
notes (Emerson et al., 2001).

Semi structured interviews
While participant observation represents the researcher’s point of view, interviews
represent participant perspectives. The semi structured interview was used due to its
more informal nature and its allowance to ask new questions in response to interviewee
insights (Charmaz, 2006). In total, 34 semi structured interviews were conducted using
convenience sampling. As close as possible this did involve the selection of a
representative sample across the organisation with people from a variety of roles,
hierarchy and backgrounds as well as a balance between those who participated in the
immersion program and those who did not. Interviews ranged from 20 to 70 minutes in
duration and focused on understanding interviewee conceptions of design thinking,
insights into Deloitte design thinking practices, and successes and challenges to date.

Artefact analysis
Lastly, organisational and project artefacts relating to design thinking were collected for
analysis. This included emails, presentations, documents and conversations on internal
social networking sites. As a result analysing documentary sources and artefacts
provides a third perspective to assist in a meaningful and credible construction of the
setting being studied (Hammersley & Atkinson, 2007).

Data Analysis
All interviews were transcribed, artefacts and field notes analysed and subject to content
analysis through the constant comparative method (Glaser & Strauss, 1967). The
analysis was conducted systematically and occurred in three stages, each time iteratively
synthesising data until categories reached sufficient meaning.
The purpose was not to compare data across methods but to bring data together to
develop a critical account of design thinking practice. As a result, data is presented as an
integrated whole to retain context, rather than separated into individual collections in
which meaning and context may be limited. The following represents preliminary findings
and discussion emerging from the initial data analysis and synthesis of the participant
observation, semi structured interviews and artefact analysis.

The challenges of moving from concept to capability
Preliminary findings indicate three inter-related and interdependent themes for integrating
design thinking into Deloitte’s culture and every day work practices. To commence with is
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the need to develop the concept of design thinking, what it means for the organisation
and how it fits within existing practices. Secondly is the need to develop design thinking
capability both at an individual skill level as well as how to scale this across the
organisation. Finally is the need for developing design thinking practice through providing
adequate training and learning experiences with appropriate expertise and support.
Through addressing these challenges, design thinking has the opportunity to become
integrated into the every day practices of the organisation with high quality execution.

Developing the concept of design thinking
For Deloitte, creating a consistent story for what design thinking means to the firm and
where it fits into current practices is the first step in developing design thinking within the
company.
Design thinking as ‘innovative innovation’
Design thinking at Deloitte is viewed as the next evolution of innovation with a customer
centric approach. Participant 5 (Interview, 6 July) confirmed this in an interview stating: ‘it
(design thinking) was to reenergise the innovation’ (sic). This was further supported in a
presentation to senior leaders where Participant 5 said: ‘…design thinking is a catalyst to
accelerate and amplify innovation but to do it in a different way…design thinking is
innovative innovation’ (Artefact A). Deloitte already has a solid foundation of innovation
within the company and through this has fostered a culture of openness and creativity,
which the researcher observed, aiding the organisational readiness to accept a new
approach like design thinking.
The ubiquity of design thinking as concept
The concept of design thinking at Deloitte is ubiquitous. In the three months of participant
observation, the researcher did not meet one employee who had not heard of nor have
an opinion about design thinking. This was the result of a purposeful act by senior
leaders: ‘we had a choice we either do the typical let’s constrain and create a bottle neck.
We said let’s allow it to go viral… Where we are now is everybody is actually doing a little
bit of design thinking and they have a lot of fun with it – some effective, some less
effective’ (Participant 5 interview, 6 July). This was seen to be one of the successes of
introducing design thinking to the company so far: ‘…the success is that everyone’s
talking about it and everyone wants to be involved’ (Participant 21 interview, 31 August).
One reason for this is that from an employee perspective it is recognised as being ‘a
good thing to be attached to’ (Field notes, 18 August). The overall vision for design
thinking at Deloitte is for it to be integrated into the everyday practices of the organisation
as Participant 5 stated: ‘The hypothesis that we are working on is that design thinking will
become a way of thinking for our organisation’ (Interview, 12 September).
Its ubiquity however has not necessarily translated to understanding or capability. As
Participant 6 states ‘I think a lot of people started getting it rather than get it…I don’t think
we have much evidence that anyone’s really got it yet. I think what we are is making
progress towards it. What worries me is that a lot of people are starting to claim to have
got it when I think they are at design thinking 101 at the very best’ (Interview, 6 July). This
was also evident in other interviews where participants raised concerns about people
using the term ‘design thinking’ as a verb (Informal conversation with participant 4, Field
notes 10 August).
Finding where design thinking fits with other methodologies
As Deloitte is a professional services firm, the consultants already use a variety of
methodologies and frameworks to aid in their day to day client engagements. As a result,
understanding the place for design thinking within this is a challenge. Questions around
how it fitted in with current practices abounded such as: Is it supposed to replace other

734

Conference Proceedings

From Concept to Capability: Developing design thinking within a professional services firm

0

methodologies? When is design thinking fit for purpose? How is it different from other
methodologies? What are the benefits in using design thinking over other approaches?
(Field notes, 18 August and 12 September). The researcher observed a workshop of
eight participants where half the people in the room had gone through the immersion
program and the other half hadn’t. Those who had could not articulate answers to these
questions or sell the value of a design thinking approach to others (Field notes, 18
August). This demonstrates the level of complexity in understanding design thinking
compared with being an agent for design thinking - being able to execute it in practice
and teach others. Developing individual and organizational capability then is of core
importance.

Developing design thinking capability
Developing design thinking capability in this case involves evolving the concept of
consultant from this more expert approach to one of collaborating and co-designing with
clients at an organisational level as well as skill development at an individual level.
From expert to collaborator
Deloitte consultants do not work in a model 100% of the time where they come to a client
as experts and dictate solutions. A key aspect to their consulting methodologies is to
immerse themselves in the client’s business problem, understand the stakeholders and
the environment and craft a solution specific to their needs, somewhat akin to aspects of
design thinking. However to date in most cases Deloitte is still accustomed to positioning
themselves as the expert to solve client problems (Participant 21 interview, 31 August)
whereas design thinking requires evolving the meaning of consultant in the organization;
moving it from expert to collaborator and co-creator. However, many of the skills required
for this shift to design thinking do not come naturally to the consultants. At present, the
organisation does not naturally ask why, explore problems in depth or iterate solutions
(Participant 21 interview, 31 August; Field notes 18 August).
Design thinking skills
At an individual level many did not recognize that design thinking required new skills or
the existing skills but approached and executed in a different way (Researcher in
Participant 5 interview, 12 September; Field notes, 12 September). This was particularly
evident in ethnographic interviews, reframing problems, developing insights and
prototyping and iteration (Field notes, 10 August). For example as participant observer,
the researcher assisted in the development of ethnographic interview questions for a
project. The original interview questions spanned six pages, resembling a survey
questionnaire (Artefact B; Field notes, 4 July). While as consultants the practice of
interviewing is normal, understanding different types of interviews and in this case how to
conduct an ethnographic interview was an unfamiliar skill for many.
The concerns of the inexpert expert
It also emerged that participants of the immersion program were perceived by many non
participants to be experts in design thinking and ‘part of an elitist club’ (Field notes, 18
August). Similarly, several immersion program participants discussed feeling this
pressure to be experts, to advocate and teach design thinking to other employees and
sell it to clients however recognising their own limited training and knowledge in the area
and expressing discomfort in this elevated status (Field notes, 18 August).
Relatedly, in regard to developing design thinking capability across the firm, some
participants expressed concern of having ‘untrained design thinkers…designing design
thinking training for others’ (Field notes, 8 August) and the implications of this that design
thinking may be diluted, misunderstood and misappropriated within the organisation
(Field notes, 8 August). Indeed, the researcher observed that design thinking capability
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development responsibilities were being allocated to several employees across the
company primarily based on role rather than knowledge of design thinking. There was no
discrimination between those who had participated in the immersion program and those
who had not. This inexpert expert notion also has implications for developing design
thinking practice.

Developing design thinking practice
It emerged from the data that design thinking as a concept was easily comprehendible
however in practice was incredibly challenging and required considerable support and
training to execute it successfully. As stated by Participant 5: ‘The whole thing in design
thinking is practice, practice, practice…because the ability to move between empathy,
creativity and rationality doesn’t come easily’ (Artefact A; Field notes, 22 August).
Participant 5 also went on to discuss design thinking as ‘experiential learning’ (Artefact A;
Field notes, 22 August). This sense of learning design thinking through practice and
experience was echoed throughout the data collection (Field notes, 10 August). This
indicates that learning the practice of design thinking requires significant time, action
learning and a range of methods and tools to draw upon.
Design thinking and training
In the majority of interviews conducted, when faced with the question of what would
participants like to happen next at Deloitte with design thinking the answer almost
unanimously involved either wanting some training or more training in applying design
thinking; and in particular how to apply it to their day to day work. This was echoed both
by those who had experienced the immersion program and those yet to receive any
training.
Many of those who had been through the immersion program had found themselves
either leading or playing key roles in initiatives using a design thinking approach across
the organisation. Some interviewees indicated it had been several months since the
immersion program and now they were applying design thinking to specific problems they
would like to go through more training again while they were experiencing the complexity
of practice (Participant 25 interview, 15 August; Field notes, 18 August; Researcher in
Participant 5 interview, 12 September). There was a sense from these participants that
they were aware their execution was poor but were unsure how to go about improving it.
The additional or refresher training to support them through the process would allow them
to remember their learned skills and apply it better in practice.
The researcher worked with Participant 20, responsible for designing and executing a
design thinking awareness and skill development program for their business unit of
approximately 40 people, which resulted in the development of two three-hour
workshops. The first workshop had 37 staff in attendance and focused on understanding
design thinking through completing the ‘Wallet Project’ (Ford, 2009), interspersed with
skill development activities to assist in completing each step. The second workshop, with
22 attendees, focused on teaching new tools and techniques but applying these to a real
client problem. Participant 20 conducted feedback surveys after each workshop. Many at
the conclusion of both workshops said they would still not feel comfortable applying any
of the techniques learned to a client project (Field notes, 24 August; Field notes, 7
September). Feedback also indicated that participants found the second workshop
focusing on a real complex client problem much more challenging than applying it to a
simple problem such as to a wallet design for one individual (Field notes, 7 September).
One participant in the feedback survey commented it was ‘because working on a client
problem it required significant understanding of the client and their need, and the context
of the problem, and the need to draw on their consulting skills as well in order to pull it all
together’ (From conversation with Participant 20, Field notes, 7 September). Lastly,
feedback revealed that after the second workshop participants still did not feel confident

736

Conference Proceedings

From Concept to Capability: Developing design thinking within a professional services firm

0

to take it to a real client as a proposition and also how then they might work with the client
to use a design thinking approach. Even though they had applied it to a real world case
they then wanted further training to know how to execute a project using a design thinking
approach from start to finish on a client engagement (Field notes, 7 September). This
indicates a slow building up of skills and confidence through experiential learning rather
than a simple learn and then apply situation. This recognised design thinking is partly an
education process as Dym et al (2006, p.112) states ‘design is both a mechanism for
learning and in itself a learning process’.
Supporting design thinking practice
Despite this spoken desire for training, it emerged that training alone is insufficient. Along
with training, many participants involved directly in design thinking initiatives indicated the
need for more expert guidance and support to assist through the process with evidence
of significant frustration from many in various stages of their projects. Participant 41
discussed needing thought leaders and experts to help build their capability (Field notes,
18 August). Participant 41 followed by discussing that after the five day immersion
program they were told to go forward and use design thinking but with no additional
resources, tools and no support (Field notes, 18 August). At this stage, Deloitte had little
variance in the levels of design thinking capability amongst staff and as such there was
little expert support available, except to refer back to the academics that led the
immersion program.
As an attempt to resolve this, several participants raised the need for professional
facilitation of projects. Participant 27 and Participant 42 see a place for design thinking
facilitators and project managers to be employed by the company to help people move
through the process more efficiently and at a higher quality (Field notes, August 10; Field
note, 18 August). There was as definite sense they didn’t want someone else to do it for
them but instead with them (Researcher in Participant 5 interview, 12 September).
Beckman & Barry (2007) acknowledge this within their research that teams with someone
to move them through the innovation process outperformed others. The need for a
stepped approach to design thinking skill and practice supported through coaching or
mentoring with people more experienced in design thinking emerged as a potential model
for developing organisational design thinking capability.

Conclusion
The preliminary findings of this Deloitte case study provide an indication of the
complexities of introducing the practice of design thinking into a company and building
firm wide capability in the area. The three themes discussed in this paper of developing
an understanding and consistent design thinking concept, capability and practice is an
important consideration when embarking on integrating design thinking within an
organisation. These findings also illuminate the need for this to occur both at an individual
and organisational level.
From these initial findings it can be surmised that developing design thinking capability
and being able to execute in practice requires a sustained program – beyond simply
workshops - comprising both skill development and experiential learning with the support
of experience and practiced design thinking professionals. While comprehending the
concept of design thinking was seemingly easy for participants, execution was complex
and messy, especially outside of structured directive workshop environments. With
participants being primarily non-design trained professionals within a heavily analytical
environment, the need for adequate design thinking expertise and support was
highlighted to aid the development and quality of practice.
In addition, it reflects the need for design thinking to be integrated into organisational
practices and culture if it is to be adopted and successful at the firm wide level. As such
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integrating design thinking practice into an organization requires long term commitment to
enable the required personal and organisational capability development and cultural
transformation.
For Deloitte, design thinking is an opportunity to create better outcomes for the people
they serve – both internal and external stakeholders (Brown & Wyatt, 2010). This paper
discussing Deloitte’s commitment to transforming its culture to one of design thinking
contributes to the literature through its focus on understanding how design thinking is
comprehended, enabled and integrated within a complex organisational environment. It
also provides insights into the challenges of non-design trained professionals learning
design thinking within a primarily analytical corporate work environment. As this
represents preliminary findings of one case study however, this research has several
limitations. Foremost, it represents a snapshot in time of the firm who were still in their
first six months of introducing design thinking into the organisation and as such reflects
only the first change initiatives. Additionally, further research is needed to determine if
these challenges are transferrable to other organisations and environments introducing
similar initiatives.
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Abstract
Bloggers, the author of blogs, place great emphasis on the visual interface of their blogs
and both usability and affective factors are important considerations for a blog to be
successful. This study uses the Semantic Differential technique to evaluate affective
responses and then used Multidimensional Scaling algorithms PREFMAP to explore main
dimensions influencing users’ affective responses to personalized blog interfaces, and the
corresponding design factors that may be used to manipulate them. Finally, this study first
defines the three dimensions of an affective perceptual space, each with their
corresponding design factors and affective responses. This study also discusses design
rules for blog interface bloggers and developers.
Keywords: blog, affective response, multidimensional scaling (MDS), PREFMAP
algorithm
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1. Introduction
The popularity of the Internet also enables people to have a space where they can easily
maintain as many blogs as they wish, and where they can freely express themselves. For
this reason, blogs have become a new form of social network. The American IT blog
columnist Gilmer (2004) points out that 1.0 was old or traditional media, 2.0 is what
people normally call new or cross-media, and 3.0 is We Media, or personal media, of
which blogs are a trend. The blog is an author-centered communication medium that
emphasizes absorbing information and sharing it, and representing the blogger’s value
system and convictions. Research has found that the two most important considerations
when choosing a blog platform are (1) which platform their friends use, and (2) good
interface design (InsightXplorer, 2011). Blogs were originally mainly textual, but later
increasingly emphasized visual modes of expression; bloggers too attempted to find a
way to express themselves within the constraints of the blog form (Fullwood, Sheehan, &
Nicholls, 2009; Zheng, 2005). Moreover, Herring, Scheidt, Bonus, & Wright (2004) found
that bloggers want their blogs to be individualistic and reflect the self-identity, and for
these reasons it is important, therefore, to examine blog interfaces from an emotional
perspective.
Nowadays blog platforms offer a choice of ready-designed interface layout templates,
thus lowering the technological and cost threshold for setting up personal blogs. However,
little research has been undertaken analyzing users’ experience when using blog
interfaces; furthermore, blog platforms offer layout template choices but choosing many
templates can be very time-consuming for bloggers. Moreover many blogs still use the
same blog templates, and lack distinctiveness. Therefore how to make a blog interface
easy to use, individualistic, and that stands out, are issues strongly emphasized by both
bloggers and developers.
The objectives of this paper are: (1) to analyze what the important dimensions influencing
affective responses to blog interfaces are; (2) to explore the correspondence between
users’ affective responses and the design factors of blog interfaces.

2. Literature Review
2.1. Blog
Du and Wagner (2006) studied popular and successful blogs, and developed a model for
successful blogs that encompassed content value, technology value and social value.
They emphasized technological, content and social influences, and believed that
enhancement of technological factors assists in improving content and social value. The
technological layer includes services offered via blog platforms, aspects of which include
interface usability and visual design. Thus if one wishes to raise the quality of an entire
blog, technological as well as social and content considerations are absolutely vital.
Alternatively, Hsu and Lin (2008) approach blog research from three aspects: technology,
knowledge exchange and social influence. They found that, aside from ease of use that
had already been emphasized in past research, enjoyment, including feelings of joy,
happiness, and satisfaction, was also a factor that markedly influences users’ attitudes to
participating in a blog, thus affirming the importance of users’ affective responses.
Blogs differ in type according to the differing goals of bloggers and the scale of the blog.
Hsu and Lin (2008) divided blogs into two main categories: personal interest blogs,
including diaries and opinions; and specialist forums, such as economic polls and surveys
or reports about using new technologies. The object of this current research is personal
blogs, as with personal blogs there is more emphasis on the arrangement and editing of
visual layout, and layout changeability, whereas group or forum-type blogs tend to
emphasize clarity of information layout, and are normally visually less creative.
Blog layouts can be divided into 3 main areas: the title area, the article area, and the
function area. To illustrate, an actual blog is shown in Figure1: 1. The title area can be
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mainly divided into the main heading (1-1) and the function list (1-2). Normally a blog’s
title area is situated at the top of the page and orientated horizontally; 2. the article area
includes the date (2-1), title (2-2), and article content (2-3), and related information (2-4);
3. the function area mainly includes personal files (3-1), article types (3-2) and latest
articles (3-3), is located either on the left or right hand side of the page, and is normally
narrower than the article area.

Figure 1. Structure of blog layout (source: this study)

Bloggers regard blogs as their own publically accessible virtual space, and so besides
textual content, also utilize arrangements of visual features such as images and color to
make that space unique. Lin (2006) explored personal blog design from the blogger’s
perspective, indicating that, apart from currently preferring simple and clear interface
designs, bloggers also require their blogs to have a personalized look. This emphasis on
personalization means that bloggers wish their blogs to have their own unique personality
and style, which they set about expressing chiefly through visual layout design. This
means that blog personalization is very closely related to visual expression; for example,
in order to attract users, bloggers put a great deal of thought into decorating their blogs,
and a good visual design can increase users’ sense of enjoyment when browsing a blog.
The goal of this research is to understand exactly what kind of feelings the different visual
features of blog interfaces give users. It also seeks to understand which main design
factors can be manipulated to arouse users’ affective responses.
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2.2 Research into Users’ Affective Responses to Interfaces
As blogs are themselves a form of webpage, past research relating to webpages can also
be used to discuss and compare blog interface designs. Researchers suggested two
approaches to identifying high-level concepts of website design which may be used as
focuses for improving user experience (Noam Tractinsky, Cokhavi, Kirschenbaum, &
Sharfi, 2006; van Schaik & Ling, 2008). First, an affective approach focuses on users’
processing of the attributes of webpages (Hassenzahl, 2004; Lavie & Tractinsky, 2004;
Pandir & Knight, 2006; Schenkman & Jönsson, 2000). Second, a design-based approach
focuses on how to find the quantitative relationship between design factors and affective
responses to webpages (Kim, Lee, & Choi, 2003; Park, Choi, & Kim, 2004).
Tending towards the affective approach, Schenkman and & Jönsson (2000) carried out
research into aesthetic appeal and user preferences in webpages. Using
multidimensional scaling (MDS) and factor analysis, this study summarized seven
property vectors for webpage preferences: complexity, legibility, order, beauty,
meaningfulness, comprehension, and overall impression. Hassenzahl (2004) discussed
how overall quality or ‘goodness’ of an interactive interface is formed. Lavie & Tractinsky
(2004) used factor analysis to investigate the perceived visual aesthetics of websites, and
found that factors influencing user perception include classical aesthetics and expressive
aesthetics. Pandir and Knight (2006) found that among aesthetic preferences for
webpages there was a correlation and consistency between complexity, pleasure, and
interest, and evaluations of the aesthetics of webpages. Of these, pleasure and interest
were relatively subjective aesthetic evaluations, while complexity was an objective, nonaesthetic evaluation.
The above research shows that the feeling created by a website is of considerable
importance. Social networking blogs emphasize communication between people more
than ordinary websites; however there is little research into the relationship between
visual expression and user emotion in blogs. This study will use a design-based approach
to explore the theme of blog interface design.

3. Research Method
3.1. Experiment Design and Relevant techniques
This research first used cluster analysis to select a representative sample of blog
interfaces. An Semantic Differential (SD) survey into affective response of subjects was
undertaken, and the data analyzed using MDS, in order to understand the relationship
between visual features of blog interfaces and affective responses. A brief introduction to
the characteristics of the MDS algorithms PREFMAP follows.
MDS analysis is a set of statistical techniques used to explore potential relationships in
human perceptions of a stimulus and generate a perceptual space. In this study,
subjective affective response data is transposed onto a geometrical space to allow easier
interpretation. MDS represents objects as points in a Euclidean space so that the
perceived distances between points can reflect dissimilarity between objects. For
practical reasons, the number of dimensions of the projected space is usually kept as low
as possible.

3.2. Sample
3.2.1. Blog Sample Selection
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The stimuli of the experiment in this research are blogs. Initially, a wide-ranging sample
group of 315 blogs were collected from Taiwan’s top 5 most popular blog platforms (in
terms of number of users), i.e. Wretch, Yahoo!Kimo, PIXNET, Xuite, and Yam blogs
(InsightXplorer, 2010). In order to reduce the burden on the subjects in the experiment,
one representative blog from each group was chosen, producing a final sample of 18
blogs.

3.2.2. Selection of Affective Adjective Pairs
Researchers first searched for affective adjectives suitable for describing images of blog
interfaces in books and research relating to webpage or blog interface, initially obtaining
200 such words. The 8 experts who had selected the blog samples then discussed these
words, arranging them in to pairs, eliminating those that were too similar, until finally 60
pairs remained. These words were written on small cards, and then the same 30 subjects
from the blog selection stage were asked to divide them into groups according to
similarity. Then hierarchical cluster analysis (Ward’s method) was used to produce a
cluster dendrogram of the 60 affective adjective pairs. The 8 experts discussed the
results of the cluster analysis and decided by majority decision to choose a division of 11
groups. They then selected a single adjective pair from each group that best represented
that group. The final selection is 11 adjective pairs. The aim of this screening process
was to reduce the number of criteria of the SD method, so that subjects did not spend an
excessive amount of time carrying out the evaluations.

4. Results and Discussion
The 127 subjects evaluated each of the 18 blogs on a 9-point semantic differential scale
for each of the 11 adjective pairs. PREFMAP analysis plots the structure of affective
response data collected from the subjects onto the similarity space previously obtained
from Hsu & Chou (2010)’s research. This allows affective response and similarity
structures to be simultaneously displayed in the same space. In the PC-MDS software,
the PREFMAP can be divided into four stages (Phases I-IV). Phase IV’s Vector Mode
shows the adjective pairs as vectors, and the projection of each stimulus point along each
vector represents the degree to which that stimulus point possesses the qualities of that
adjective pair.
The 3-dimensional space (R2=0.79) obtained using PREFMAP’s Vector Mode is now split
into two separate maps, showing Dimension 1 against Dimension 2 (Figure 2a) and
Dimension 1 against Dimension 3 (Figure 2b) respectively, so that the perceptual space
can be interpreted easier. In the perceptual space, each adjective pair is represented by
a direction vector, and therefore has 3 direction cosine values according to the angles it
forms with the 3 dimensions, given in Table 1. Because COS Oo= +1, COS 90o=0, COS
180o= -1, the direction cosines can be seen as the distance of each adjective pair vector
from the 3 dimension axes; the closer the value is to 1, the closer the adjective direction
vector approaches the positive direction of the dimension; the closer the value is to -1,
the closer it approaches the negative direction of the dimension; and when the value is
zero, it is perpendicular to that dimension, which would indicate that no relationship exists
between the adjective pair and that particular dimension. The results show that LivelySedate (A10) and Creative-Conservative (A4) are the two adjective pairs closest to
Dimension 1, and so this dimension can be named “Liveliness and Creativity.” The three
pairs closest to Dimension 2 are Elegant-Rugged (A7), Masculine-Feminine (A9), and
Classic-Modern (A1), and so we can call this dimension “Refinement.” Finally, there is
only one adjective pair close to Dimension 3, and that is Humanistic-Technical (A3), so it
seems reasonable to name this dimension “Technicality.”

The direction cosines
Dimension 1
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affective response vectors
A1
A2
A3

Classic-modern
Imaginative-realistic
Humanistic-technical

A4

Creative-conservative

A5

simple-complex

A6

Oppressive-relaxing

A7

Elegant-rugged

A8

rich-monotonous

A9

masculine-feminine

A1
0
A1
1

Lively-sedate
Liked-disliked
Table 1.

Liveliness &
Creativity

Refinement

Technicality

-0.31

-0.91

0.29

0.39

-0.89

-0.24

-0.01

-0.41

0.91

0.82

0.36

-0.45

-0.45

0.81

0.36

0.63

0.77

-0.14

-0.08

-0.99

0.11

0.72

-0.54

-0.43

-0.10

0.95

-0.29

1.00

0.04

0.08

-0.55

-0.42

-0.72

The direction cosines of affective response vectors

The results from PREFMAP show each adjective pair’s relationship to the blogs in the
perceptual space. If we project the co-ordinates of each blog on to the individual adjective
pair vectors, the co-ordinates of the projected values obtained reveal the degree to which
each blog possesses the qualities of those adjective pairs, and for any given adjective
pair we can also obtain the order of degree to which the blogs possess the qualities of
that adjective pair. Taking the Lively-Sedate vector, for example, the first three blogs from
the Lively end are S1, S8, and S18. S1 and S8 feature hand-drawn illustrations that are
youthful in flavor; S18 uses a large quantity of grass green and long curved lines to give
the impression of plant life, and all 3 blogs are lively in feeling.
Now, examining the perceptual space created by PREFMAP we can see the visual
features of the blogs distributed along each direction of the axes. First, looking along
Dimension 1 (Figure 2a), i.e. Liveliness and Creativity, it can be observed that the blog
samples at one end incorporate mainly hand-drawn illustrations, but moving along the
axis the images used become increasingly realistic, until at the other end of the axis the
blogs use mainly naturalistic photographs. Thus the factor of image type not only plays an
important role in how creative or conservative users perceive a blog interface to be, but is
also a significant factor for bloggers who wish to design distinctive blogs that express
their own style to consider. If hand-drawn type illustrations are used, this creates a lively
and creative affective response, as for example in blog S8, which uses cartoon
techniques, and S1, which is like Kuso manga in style. Conversely, if realistic
photographs are used, the feeling produced is sedate and conservative, as for example
the plant photographs in blogs S7 and S12, and the scenic photographs of blog S5. This
information enables bloggers to choose a type of images appropriate to the style they
wish to express.
The blogs distributed in the top half of Dimension 2 (Figure 2a), Refinement, e.g. S3, S16,
and S17, have a more refined, classic feel to them. The layouts of these blogs tend to
use more decorative images, and are divided into blocks of a variety of sizes. Those that
fall into the bottom half, e.g. S10, S11, and S13, are less refined, more rugged and
modern in style, featuring simpler images and laid out in more grid-like pattern. It can be
inferred from this that the way the layout of a blog interface is arranged influences its
overall style. Examining trends in visual features, it can also be seen that those at the top
feature a warmer palette, and that the colors used gradually become cooler the further
down towards the bottom of the dimension the blog is placed. One can also observe that
more feminine-style blogs appear at the top and those of a more masculine style at the
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bottom. The use of warmer colors can be used to create a more feminine style, while a
cooler color palette may be used to create a more masculine one. It is clear then that
color is another design factor that may be manipulated to produce different affective
responses in users according to this dimension.

Figure 2a. Dimensions 1 and 2 of the affective perceptual space produced by the
PREFMAP analysis

Dimension 3 was labelled Technicality (Figure 2b). Blogs that are text-heavy, with a more
technical feel are distributed near the top of this axis, and become progressively more
image-heavy, humanistic in style nearer the bottom. Blogs whose layout is dominated by
text, such as S4 and S14, feel more technical, whereas blogs such as S11 and S15,
which have a higher proportion of images compared to text, have a more humanistic
feeling. This demonstrates that text-image ratio is an important factor influencing users’
perceptions of the degree of technicality in style of a blog. Schenkman et al. (2000)
carried out a similarity study on a sample of 13 webpages, and also found that text-image
ratio was an important dimension (factor) upon which subjects in the study judged
webpage similarity and preference; in that study they did not go further to suggest the
emotional effect on users produced by text-image ratio’s, and the findings of the present
study further indicate that this affective response to the relative proportions of text and
images in a blog is an important factor that may be used to design blog interfaces that are
humanistic/technical to varying degrees. Besides this, selection of the theme of image
content also appears to influence this dimension; the use of images with, for example,
more organic, human themes and those with more mechanistic, architectural each have
fairly predictable influence on whether a blog has a humanistic or technical feeling.
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Figure 2b. Dimensions 1 and 3 of the affective perceptual space produced by the
PREFMAP analysis

A glance at the correlation coefficients between each pair of affective adjectives as
shown in the last column of table 1 tell us that Liked-Disliked, a preferential, evaluative
adjective pair, has a moderate correlation with Oppressive-Relaxing (r=-0.48, p<0.05)
indicating that users like comfortable-feeling blogs. It is obvious that blog users often
spend much time reading the content, so they tend to like blog interfaces that feel
relaxing and not oppressive. The other adjective pairs all have no significant correlation,
which may perhaps be something to do with the fact that the majority of the 11 adjective
pairs selected in this study not being evaluative in nature, showing that these adjective
pairs can all be useful reference points for constructing blog styles.

5. Conclusions and Suggestions
User experience is a key factor in attracting users to return to a website (Fang &
Salvendy, 2003) and will stimulate a positive affective response in users, improving their
mood and overall evaluation of the website (Tractinsky, Shoval-Katz, & Ikar, 2000). Much
past research found that design factors, including color, imagery, shape, and images, all
influence users’ affective responses to a website, and also their desire to continue using
a website (Cyr, Bonanni, Bowes, & Ilsever, 2005; Everard & Galletta, 2006; Fornell &
Larcker, 1981; Rousseau, Sitkin, Burt, & Camerer, 1998). These indicate that
appropriately using design factors can hugely affect the success of an interface. Many
studies point out that a successful blog needs an interface that is easy and enjoyable to
use and reflects the blogger’s self-identity (Du & Wagner, 2006; Fullwood et al., 2009;
Hsu & Lin, 2008; InsightXplorer, 2010, 2011). This study went further to clearly identify
the relationship between specific affective responses and the corresponding design
factors that influence them. In addition, we used a perceptual space to aid visual
comparison of the different visual features of blog interfaces. The results of this study
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could bring even greater benefits for practical design or development of ready-designed
layout templates.
This research used the SD method and MDS analysis to construct an affective perceptual
space, labeling the 3 axes ‘Liveliness & Creativity,’ ‘Refinement,’ and ‘Technicality.’ This
space enabled visualization of users’ affective responses to each blog interface.
Examining how the visual features of the sample blogs are distributed along the
dimension axes of the space allowed more objective identification of the important design
factors that may be used to manipulate those visual features. We could also predict which
affective responses will be aroused by manipulating a given design factor. The results
show that the design factors corresponding to the three dimensions of the affective
perceptual space were ‘Type of Images,’ ‘Layout Style & Color,’ and ‘Text-Image Ratio,’
respectively. Designers can refer to this perceptual space when designing an interface,
and manipulate these three key design factors to create a variety of different moods.
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Abstract
In enterprises, innovation, marketing, and product design should closely coordinate each
other. Past studies did find some practical actions for product design in enterprises so as to
reach the expected performance in new product development. But literature regarding the
relationships among innovation, marketing, and design strategies for new product
development is limited.
In this study, a theoretical model was built up by the analysis of the literature related to
enterprise innovation, marketing, design strategies, and new product development
performance for the pilot questionnaire survey. 1300 enterprises from the database of the
Taiwan electronic and computer industry were randomly chosen as the subject pool for the
formal survey. In two longitudinal surveys, the managers for new product policy in these
companies were interviewed. In the first survey, situations regarding the marketing,
innovation, and design strategies of the enterprise were investigated, from which 350
effective questionnaires were gathered. After a year of the introduction of new products in
the market place, a second survey was conducted for the collection of new product
development performance, from which 270 enterprises returned and were used for further
analysis.
The structural equation model (SEM) and fitness of the observed data were analyzed. A
proper goodness of fit has been found for the correlation theoretical model and observed
data for innovation, marketing, design strategies and new product development
performance in enterprises. The innovation and marketing strategies in an enterprise will
influence the performance of new product development through design strategy. Among
them, design strategy serves as an independent variable and an intervening variable for
new product development performance. Results from this study were also compared and
contrasted with those from past studies in theoretical and practical design domains in
terms of innovation, marketing, and product design.
Keywords: marketing strategy, innovation strategy, design strategy, NPD performance
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Introduction
In much related literature, design is considered as an integral resource in enterprises, a
mechanism for the integration of product development, and a serial loop in the total value
chain of enterprises (Baxter, 1995; Olins, 1990; Fujimoto, 1991; Bruce and Jevanker,
1998; Twigg, 1998; Ge and Wang, 2007; Aydin et al., 2007). An effective link of
innovation R&D, marketing activity, and design is a powerful strength in the new market
place and a key factor for a product to succeed in the market. Studies of Hsu (2009) and
Hsu (2011a) found that Taiwanese enterprises had indeed adopted some special
strategies and actions in product design. However, literature regarding the correlation
models among marketing strategy, innovation strategy, design strategy, and NPD
performance is limited.
In this study, managers at NPD departments of Taiwan consumer electronic industry
were interviewed to explore the effects marketing strategy, innovation strategy, and
design strategy have on NPD performance. The fitness of theoretical models and the
observed data was examined. Moreover, strategic groups of Taiwanese electronic
industry were specified in terms of the implementation of marketing, innovation, and
designs strategies as well as their NPD performance. At last, a correlation model and
concrete suggestions were offered for the marketing strategy, innovation strategy, design
strategy, and NPD performance promotion.

Research framework and hypothesis
Marketing should closely match product design (Roy and Bruce, 1984; Souder and
Moenaert, 1992; Souder and Song, 1997; Zhang et al., 2007; Luchs and Swan, 2011).
During the process for a new product to enter the market, marketing department should
exchange information and interact with design department continuously (Petiot and
Grognet, 2006; Conway, 2007; Paul and Martin, 2007). An effective connection of the
marketing activity and design is what triggers the product innovation (Gupta and Wilemon,
1990; Sherman, et al., 2000). Many researchers also assert that design can be an
important integral resource to enterprises, a key mechanism for new product integration
in enterprises and an important serial loop in the whole value chain of enterprises (Baxter,
1995; Olins, 1990; Fujimoto, 1991; Bruce and Jevanker, 1998; Twigg, 1998; Ge and
Wang, 2007; Aydin et al., 2007). Consequently, enterprises need to integrate their
resources and finish the new product through communication and coordination among
different sectors according to the goal set in their marketing strategy and practical product
design strategy (Souder and Song, 1997; Bloch, 2011; Luchs and Swan, 2011). Based
upon the discussion of impact of marketing strategy on design strategy, the following
hypothesis is offered:
H1. The marketing strategy of enterprises has a positive influence on their design
strategy.
Souder and Song (1997) considered that marketing strategy and product development
are related; marketing strategy can help with the boost of product quality (Jeremy et al.,
2005) and the implementation of product R&D (Luchs and Swan, 2011). It is necessary to
integrate R&D and marketing departments in a company to successfully apply techniques
(Souder and Moenaert , 1992). Gupta and Wilemon (1990) claim that the product
innovation in hi-tech industry calls for the close coordination between R&D and marketing
sectors in an enterprise. Kinchen (2010) and Hsu (2011b) declare that product design
can specify the marketing strategy and carry out the product development. Therefore,
Sherman et al. (2000) state that the cross-organizational function integration is a key
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factor that will influence the new product development cycle. Many scholars also assert
that the integration of product development procedure will enhance the NPD performance
in enterprises (Carlsson, 1991; Griffin and Hauser, 1996; Gupta et al., 1985; Ruekert and
Walker, 1987; Pinto et al., 1993; Rusinko, 1997; Song et al., 1997; Olson, 1994; Durward
et al., 1998; Lau et al., 2007). According to the discussion of effects of marketing strategy
on product development performance, the following hypothesis is proposed:
H2. The marketing strategy of enterprises has a positive influence on their NPD
performance.
An effective product innovation or development of service is not only the lifeblood for
survival but also the motive power for enterprises to keep their priority in competition
(Driva et al, 2000; Pawar and Driva, 1999; Mozota, 2003; Veryzer and Mozota, 2005;
Jamie and Costas, 2007). To carry out new product development, product design should
go together with the innovation strategy in an enterprise (Sung and Gilmour, 2002;
Mozota, 2006; Dell'Era and Verganti, 2007; Sari et al., 2007). In processing product
innovation, each strategic hierarchy in the enterprise should operate in coordination to
implement the total policy of the company (Silbiger, 2005; Marxt and Hacklin, 2005;
Veryzer and Mozota, 2005; Renee et al, 2007). Besides, according to the goal set in
innovation strategy, in addition, an enterprise needs to collocate the practical product
design task and integrate the innovation resource in the enterprise so as to work out new
products through cross-organization communication and coordination (Sung and Gilmour,
2002; Mozota, 2006; Claudio and Roberto, 2007; Sari et al., 2007). It is obvious that
innovation strategy and design strategy are closely related (Hsu, 2011a). From the above
discussion, a third hypothesis is set for innovation strategy and design strategy.
H3. The innovation strategy of enterprises has a positive influence on their design
strategy.
With the innovation strategy, enterprises can rapidly launch new products into the market
place, which not only helps enterprises to break bottlenecks and even turns the failure
into success (Ulrich and Eppinger, 2004; Booz, Allen and Hamilton, 1982; Pugh, 1991;
Christoph, 2007). According to the goal set in innovation strategy, an enterprise needs to
collocate the practical product design task and integrate the innovation resource in the
enterprise so as to work out new products through cross-organization communication and
coordination (Sung and Gilmour, 2002; Mozota, 2006; Claudio and Roberto, 2007; Sari et
al., 2007). Many scholars also assert that an effective integration of enterprise innovation
procedure and capacity will enhance the NPD performance in enterprises (Carlsson,
1991; Griffin and Hauser, 1996; Gupta et al., 1985; Ruekert and Walker, 1987; Pinto et al.,
1993; Rusinko, 1997; Song et al., 1997; Olson, 1994; Durward, et al., 1998; Handfield et
al., 1999; Andi and Minato, 2003; Hsu, 2006). However, some studies show that there is
no direct relation between them and that they may be influenced by another intervening
variable (for example, Roger et al., 2006). Based upon the discussion of innovation
strategy and NPD performance, therefore, a fourth hypothesis is offered:
H4. The innovation strategy of enterprises has a positive influence on their NPD
performance.
It goes without saying that NPD performance is closely related to product design strategy
(Cooper and Kleinschmidt, 1987; Souder and Song, 1997; Ulrich and Person, 1998). The
efforts enterprises make in product design can be measured by their NPD performance
(Driva, 1997; Pawar and Driva, 1999). An excellent NPD performance is a goal for every
enterprise (Baxter, 1995; Mumin, 2010; Ciriaco et al., 2010). According to Hsu (2009),
enterprises of different types of design strategy vary in their financial and non-financial
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performance. Therefore, based on the discussion of the effects of design strategy on
NPD performance, a fifth hypothesis is offered here in the study.
H5. The design strategy of enterprises has a positive influence on their NPD performance.
According to the above literature review, a conceptual research framework covering
H1~H5 is illustrated in Figure 1.

Figure 1
The conceptual model of marketing strategy, innovation strategy, design strategy, and NPD
performance in an enterprise

Method
The survey is divided into the pilot test and the formal questionnaire survey. In the formal
questionnaire survey, 1300 enterprises were randomly selected from Taiwan Electrical
and Electronic Manufacturers’ Association (TEEMA), from which managers at the NPD
divisions were interviewed in two longitudinal surveys. In the first survey, the status of
enterprises in marketing strategy, innovation strategy and design strategy was explored.
After the new product was launched in the market for a year, a second survey was
conducted for NPD performance check. After repeated contacts, 270 enterprises were
obtained, reaching 20.77% of effective survey samples.

Data analysis and results
Table 1 lists the mean, standard deviation, and correlation matrix of each variable
dimension. Table 2 lists the standardized loading (SL), standard error (SE), t value,
composite reliability (CR), and Average variance extracted (AVE) for each dimension.
The CR value for each dimension is 0.88, 0.87, 0.85, 0.86 respectively, and total CR is
0.87, beyond the standard value 0.70 (Hulland, 1999), indicating a good consistency in
the model. In addition, the average variance extracted (AVE) for each dimension was
0.64, 0.71, 0.73 respectively. More importantly, the AVE for the major dimensions is 0.81,
0.78, 0.69, 0.73 respectively and the total AVE is 0.75, higher than the standard value of
0.5 (Fornell and Larcker, 1981).
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Table 1
Basic statistics

Table 2
Basic statistics

The research model fit assessment can help verify the conceptual framework and
hypothesis. In this study, Lisrel 8.8 was used in the Structural Equation modeling for the
research model fit assessment by the Maximum likelihood method. The results indicated
2
that x /df = 1.375, goodness-of-fit (GFI) = 0.985, adjusted goodness of fit index (AGFI) =
0.939, comparative fit index (CFI) = 0.957, incremental fit index (IFI) = 0.989, the root
mean square error of approximation (RMSEA) = 0.046. Because the evaluation criteria
2
x /df was smaller than 2.0 and because GFI, AGFI, CFI, and IFI were bigger than 0.90,
the RMSEA was smaller than 0.05(Gefen et al. 2011; Hair et al., 1998; Atuahene-Gima
and Li, 2002; Baker et al., 2002; Brown et al., 2000; Cannon and Homburg, 2001; Noble
and Mokwa, 1999). It indicates a proper total Goodness-of-fit.
The theoretical model investigated in this study contains potential dependent variables
and potential independent variables. The influences among potential variables cover
direct effects, indirect effect, and total effect.
Table 3 shows that marketing strategy has a direct effect on design strategy and NPD
performance. The direct effect value marketing strategy has on design strategy is 0.25 (β
= 0.25, t = 3.55, p<0.05), reaching the significant level. And the direct effect value
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marketing strategy has on NPD performance is 0.31 (β = 0.31, t = 4.21, p<0.05), also
reaching the significant level.
Among all direct effects (Table 4), design strategy has the biggest direct effect (0.45) on
NPD performance; innovation strategy has the second biggest direct effect value on
design strategy (0.36); marketing strategy has the lowest direct effect on design strategy
(0.25).
From the above analysis, it is clear that marketing strategy has a direct effect of 0.31 on
NPD performance. Adding the indirect effect marketing strategy has on NPD performance
through the intervening design strategy, 0.19, the total effect marketing strategy has on
NPD performance is 0.42, indicating a relatively high degree of influence on NPD
performance.
In the similar way, innovation strategy has a direct effect of 0.27 on NPD performance.
Through the intervening design strategy, innovation strategy has an indirect effect of 0.21
on NPD performance, reaching a total effect of 0.43. It demonstrates that innovation
strategy also plays an important role on NPD performance.
In a word, from the analysis of Table 3 and Table 4, H1~H5 are confirmed and supported.

Table 3
Direct, indirect, and total effect rules

Table 4
Hypotheses rules

Strategic Group analysis
Furthermore, 11 major strategic dimensions in marketing strategy, innovation strategy,
and design strategy were used for the cluster analysis of the total sample enterprises. To
categorize these enterprises, the two-stage cluster analysis (Anderberg, 1973; Punj and
Stewart, 1983) was adopted. Firstly, the Ward’s method was used to demonstrate that
the best cluster number was 4, four strategic groups for the sample enterprises. Secondly,
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the K-means method was used, from which the centers of four groups obtained from first
stage were used to agglomerate the samples to the nearest center. The outcome is four
groups, A, B, C, D strategic groups. In Strategic Group A, there are 76 enterprises
(28.15%); Strategic Group B has 89 enterprises (32.96%); Strategic Group C has 61
enterprises (22.59%); Strategic Group D has 44 enterprises (16.30%).
The features in enterprises in four strategic groups (number of employees, number of
brands, product types, and business type) do not vary significantly, so the discussion of
enterprise features is not covered in the text. To understand the differences among
strategic groups in each dimension, the strategic group was used as the independent
variables and dimension as the dependent variables for a one-way MANOVA. The Wilks’
Lambda was 0.01, indicating a significant level of differences among four strategic groups
in 11 dimensions. Then the one-way ANOVA was conducted to examine the sources of
differences among strategic groups. At last, the average factor scores for each strategic
group in all dimensions were used for the naming of the title of each strategic group
(Table 5). Strategic Group A is named as Value Adjustment Group, Strategic Group B is
entitled as Service Experience Group, Strategic Group C is given the title of Service
Brand Group, and Strategic Group D is entitled as Value Expansion Group.

Table 5
Single factor ANOVA for all factors in each strategic group

In this study, the strategic group is used as the independent variable and six NPD
performance indexes the dependent variables for MANOVA. The result demonstrates that
four strategic groups are significantly different in overall NPD performance. In further
One-way ANOVA, the post hoc outcome of Scheffe multiple comparison is listed in Table
6. From Table 6, it is clear that Value Expansion Group performs best in the sales return
and profit dimensions of financial criteria, and in technique promotion dimension of nonfinancial criteria. Next is the Value Adjustment Group which is best in sales volume and
customer appraisal dimensions. The Service Experience Group performs better in image
dimension. The Service Brand Group does not stand out in performance; ranked top 2 in
dimensions of sales volume, sales return, technical promotion, and customer appraisal.
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Table 6
The result of one-way ANOVA of strategic groups in NPD performance

Moreover, Table 7 lists the average scores and ranking order of strategic groups in
financial performance, non-financial performance, and overall performance. In financial
performance, the Value Expansion Group is the best while in non-financial performance;
the Value Adjustment Group is the best. Overall, the Value Expansion Group has the best
performance; the Value Adjustment Group the second; the Service Experience Group the
fourth.

Table 7
Ranking order of strategic groups in financial, non-financial, and overall performance

To analyze the relationships between NPD performance and strategic group, the
performance of NPD in financial and non-financial criteria was used as the dependent
variable and the major dimensions of marketing strategy (product, price, channel,
promotion), innovation strategy (technique, commerce, management), and design
strategy (R&D, cost, quality, image) the independent variables for regression analysis. A
3-step forward method was employed to explore the important strategic dimensions
influencing the NPD performance of each strategic group in financial and non-financial
aspects. The outcome is listed in Table 8 and Table 9.
In financial performance, Table 8 lists the outcome of three steps regression analysis for
each strategic group. The value of Durbin-Waston test falls between 1.697 and 1.878,
indicating a small collinearity and no correlation among strategic dimensions. Major
strategic dimensions included in the regression models are discussed as follows:
(1) The Value Adjustment Group: Enterprises in Value Adjustment Strategic Group can
reinforce their price, promotion, innovation in commercial mode, reducing production
cost, and ensuring product quality, their financial performance will be better.
(2) The Service Experience Group: Enterprises in Service Experience Strategic Group
should stress their strategies in commerce innovation, management innovation,
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reduce production cost, and uplift enterprise image so as to enhance their financial
performance.
(3) The Service Brand Group: Generally speaking, five significance strategic dimensions
that have positive effects will result in a better financial performance in enterprises of
Service Brand Strategic Group.
(4) The Value Expansion Group: Enterprises in the Value Expansion Strategic Group
would have a better financial performance if they can strengthen the implementation
of five significance strategic dimensions.
In non-financial performance, Table 9 lists the outcome of 3-step regression analysis for
each strategic group. The value of Durbin-Waston test falls between 1.697 and 1.878,
indicating a small collinearity and no correlation among strategic dimensions. Important
strategic dimensions included in the regression models are discussed as follows:
(1) The Value Adjustment Strategic Group: Overall, enterprises in the Value Adjustment
Strategic Group would have a better non-financial performance if they can strengthen
the implementation of six significance strategic dimensions.
(2) The Service Experience Strategic Group: Generally speaking, enterprises in the
Service Experience Strategic Group would have a better non-financial performance if
they can strengthen the implementation of five significance strategic dimensions.
(3) The Service Brand Strategic Group: Overall, enterprises in the Service Brand
Strategic Group would perform better in non-financial aspect if they can intensify the
implementation of five significance strategic dimensions.
(4) The Value Expansion Strategic Group: If they can make stronger the implementation
of four significance strategic dimensions, enterprises of the Value Expansion
Strategic Group will achieve better performance in non-financial aspects.
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Table 8
Regression analysis for financial performance and major strategic dimensions
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Table 9
Regression analysis for non-financial performance and major strategic dimensions

Conclusions and management implication
Results from confirmatory factor analysis indicated a proper construct validity; the
convergent validity and discriminant validity for each variable reach the statistical
requirement. Moreover, the structural equation model obtained in the study demonstrated
a good fitness in the theoretical model and the observed data for innovation, marketing,
and design strategies and supported supporting the five proposed hypothesis.
Furthermore, the marketing strategy and innovation strategy will also influence NPD
performance in an indirect way through the design strategy. Therefore, for NPD
performance, design strategy is both an independent variable and intervening variable.
Considering the total effect on NPD performance, design strategy is the most important
variable; innovation strategy the second; marketing strategy the third.
From 11 major strategic dimensions of marketing strategy, innovation strategy and design
strategy, enterprise subjects in this study were categorized into four strategic groups:
Value Adjustment, Service Experience, Service Brand and Value Expansion groups by
cluster analysis. Furthermore, the NPD performance of different strategic groups varies.
In financial performance (sales volume, sales return, profit), the Value Expansion Group
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performs best. In non-financial performance (technical promotion, image promotion,
customer appraisal), the Value Adjustment Group is most outstanding. For the overall
NPD performance, the Value Expansion Group has the best performance; the Value
Adjustment Group the second; the Service Brand Group and the Service Experience
Group the third.
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Abstract
With the tendency of the aging of the population all over the world, the life of the elderly
has become a significant issue in the future development of social welfare.This leads us to
review once more the security and propriety of existing care institutions. The study is aimed
at studying the environment of two private-run and small-scale elderly care institutions and
a senior citizen's welfare institution with the judicial person through Post-Occupancy
Evaluation. In this way, the research results are analyzed and concluded from the test
criteria stipulated by the Taiwan government and the marking criteria with regard to the
elderly’s needsstipulated in this thesis as well as the visits and interviews. Based on the
research analysis and interview records, it is found that there still exist several issues about
the elderly care institutions and suggestions regarding such are made.There is also a
difference between the evaluation tools used by public sector and this research. Despite the
stiff rules, however, the living condition and happiness of the elderly are reduced or even
neglected because of the limited scale and capacity of the care institutions. As a result, the
design and legislation, as well as the implementation of the evaluationand the said
requirements should be emphasized in the future
Keywords: the elderly, long-term care nursing home, environment evaluation
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I.

Research objective, status and limitations
Research objective

Taiwan is entering into an aging society, the aging population has become a major
concern for the future; therefore it is important and urgent to establish a system for elder
care management. In addition, there are healthy and independent elderly people who
lack care and attention from their respective families or relatives. Senior citizens who
require special care have become an important basis for the creation of welfare policies
for the elderly. This study makes a comparative analysis of small-, medium-, and largescale nursing homes, with the following key objectives:
The research subjects focus on the nursing institutions in central Taiwan which have
space and equipment available for independent old people. Based on this condition, three
care institutions are chosen to be the research subjects.
The research objectives are as follows:
1. Examine the difference between the government’s testing programs, and the standard
conditions and assessment tool of this study.
2. Identify the problems that exist in present nursing homes for the elderly.

II. Research subject, method and procedures
The study is divided into three stages and each stage is combined with environmental
research through Post-Occupancy Evaluation methods; namely, Indicative POE,
Investigative POE and Diagnostic POE. Based on the collected data and supporting
literatures, the first stage provides the research direction and site investigation, which
includes, 1. assessment and feasibility evaluation 2. resource planning and 3. research
plan. The second stage involves on-site observation and recording based on the
elements completed in the first stage. The on-site investigation is performed using two
evaluation standards; namely, assessment of the area and equipment in the nursing
home and palliative care unit, and evaluation of rating sheets on the family life
requirements of elderly people living alone. In addition, interviews were conducted with
residents of nursing homes to enhance the value of research. The second stage involves
1. gathering of data at the site 2. monitoring and processing of collected materialsand 3.
analysis of data. The third stage involves framework analysis and recommendations
based on the assessment made in the second stage and finally, conclusions are provided
as reference by: 1. presenting the findings 2. recommending actions and 3. analyzing
results.
Research subject: The elderly in nursing home wards
Interviewees: Elderly people and administrators from the nursing home answer issues
regardingnursing home facilities.
Nursing home evaluation index: based on the evaluation index issued by the Executive
Yuan’s Ministry of Interior, the standard use of nursing home wards is selected for
evaluation. The assessment of the area and equipment in nursing homes (refer to the
2007 evaluation index of nursing homes in Taiwan and Fujian Province) .
Rating sheet on the family life requirements of the elderly
In November 2009, this writer has published the design and research of the Rating Sheet
on the Family Life Requirements of the Elderly. Although the rating sheet was designed
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for the elderly, the issues discussed in the research were about elderly people in nursing
home wards. The rating sheet is used to evaluate and analyze rooms and seniors citizens
in nursing homes, in order to make a comparative analysis with the results of the nursing
home evaluation index.

Item
Applicableness to
entire space

Evaluation Factors
Unit of illumination in the interior space: According to the Health Unit,
recommended lighting condition suitable to vision standard for senior citizens
is 350-750LUX. Unit of illumination below or above the recommended
standard is inappropriate for the senior citizens.
Size of living space: The ideal size of living space for the senior citizens is
between 10-15 square meters. Living spaces bigger or smaller than the
recommended size is not suitable for the senior citizens.
Level of sound condition: The living space should not be completely enclosed.
According to experts, a sustainable level of sound is essential in a living
space. However, excessive level of sound could be damaging.

Applicableness to
living safety

Use of stairs and its functions: It would be ideal that the living space of the
senior citizens do not have stairs. However, if there are stairs, they have to be
chamfered at the edges to ensure the safety of the senior citizens.
Building materials used in the living space.: Building materials are fireresistant. The bathing tub should be made of durable materials such as
stainless steel and rubber to prevent possible injuries.
Suitability of bathroom space and safety: The entrance of the bathroom should
be wide enough to accommodate the width of wheelchair. There should be
ample space in the bathroom to allow movement. The interior of the bathroom
should be equipped with non-slip flooring measures and handles for support.
Safety railing throughout the living space:Safety railings are installed on walls,
bathroom; especially on the sides and back of closestool to prevent slippage.
Accessibility of emergency escapes: There is no clutter on the passageways.
There should be two escape routes available in the living space.
Availability of emergency call device: There should be an emergency trigger
installed in living space for senior citizens in case of emergency. Senior citizen
is equipped with communication device.

Applicableness to
living facilities of
the aged

Type of handles used on doors and windows: Type of handles in living space
is ergonomic; easy-to-use. Sliding doors will be ideal. Locks on doors and
windows should be placed at appropriate height for senior citizens.
Kitchen safety: The kitchen should be provided with adequate cooking facilities
such as refrigerator, cooker and stove. In addition, safety measures have been
considered to minimize risk in the kitchen. Cabinets and countertops should be
adjusted to suit the height of the senior citizen.
Safety of bedding Equipment: Safety railings are installed at the sides of the
bed. Edges of the bed frame are chamfered. The mattress should be
moderately soft.
Accessibility of transportation: Facilities such as medical centers and shopping
complexes are not more than 10 minutes away from the living vicinity of the
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senior citizen. Modes of transport should be made available to senior citizens
to access those facilities easily.
Specification of Chair safety: The height of chair appropriate for senior citizen
should be 45-55cm with back support. The seat should be flat and cushion is
moderately soft to enable senior citizens to lift from chair easily. Seats that are
too soft or sunken in would prevent senior citizens from getting off seat easily.
Utility of electrical appliances: The power switches should have reflective
surfaces. Dials and buttons on electrical appliances should be of moderate
size to make more visible for senior citizens. For senior citizen whose lens is
yellowed, utility devices with brown tones should be avoided.
Applicableness to
the physical and
psychological
health care of the
aged

Availability of medical devices: Medical devices to measure blood pressure
and blood sugar should be easily available to senior citizens.
Clarity of instructions on medication: Instructions on medication should be
specific and legible.
Ventilation in living space: There should be ventilation system to allow air
circulation to dilute odor and stale air in living space.
Availability of community support for senior citizens: The community conducts
activities for senior citizens to gather and socialize once a week. The
community arranges periodic visits to the senior citizens’ homes.
Table 1
Hierarchy Structure and Factors for Specialist Evaluation

III. Literature Review
History of the welfare policy for the elderly
The Taiwan government had no welfare policy for the elderly before 1980.
In 1980, the Taiwan government legislated the Welfare Law for the Elderly and explicitly
stipulatedfour kinds of elderly care institutions; namely, foster care, hospice, residential
care and service.
Since 1986, Taiwan’s Department of Health has started to promote home care service
and thegovernment has emphasized health and medical treatment for the elderly in its
welfare policy.
In 1991, the Taiwan government strengthened long-term care service and introduced
nursing homes and the home & community care system.
In 1994, the Taiwan government added and amended the Welfare Law for the Elderly
and explicitly stipulated the definition, rights and liability of elderly care institutions. It
also established relevant supervision and management standards for the operation of
long-term care institutions, which improved the quality of care and rehabilitation centers,
and guaranteed the rights of the elderly.
In June, 1997, the Taiwan government made its first amendment on the Welfare Law for
the Elderly in order to meet the long-term care requirements of senior citizens caused by
social environment change and the rise in the number of illegal nursing homes. It was
clearly specified in the law that the types of institutions for the elderly include long-term
care institution; care and rehabilitation center; personal care facility; cultural, educational
and recreational institution; and service institution. Small-scale institutions are permitted
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to operate and those that do not raise funds and accept subsidies or enjoy tax deductions
need not register. This would solve the legal establishment of unregistered institutions for
the elderly. (Website for elderly care of the Department of Social Affairs, Ministry of
Interior, 2011)
Based on the policies established for elderly care institutions in Taiwan, institutions are
divided into the following: long-term care institution, nursing homes and other elderly care
institutions. Nursing home standards are based on the registration of the nursing home,
the institution’s floor area that can accommodate the required number of elderly as
stipulated by the government and an average space of over 25 square meters per person.
For small-scale facilities, the floor area should be an average of 10 square meters
depending on the number of elderly people. In addition, the following regulations are
implemented:
1.
2.
3.

Dormitory: The floor area should be over 7 square meters. There should be no
more than 3 beds in the dormitory.
Nursing station: There should be nursing care records, medicine and medical
equipment as well as emergency facilities.
Daily activity area: There should be a restaurant, reception room, reading room,
leisure andrecreation room, space for religious activities and other necessary
facilities or equipment. Moreover, institutions should allot a floor area of more than
6 square meters for the reception room, reading room, leisure and recreation room.

The institution should set a functional treatment room, social service room,
gymnasium, observation room or other facilities if necessary.

IV. Analysis on current situation of research subjects
The study takes three personal care centers as the study samplesand these are Cih Ai
Nursing Home, Yong Guan Senior Citizen’s Personal Care Center and Bodhi Ren-Ai
Senior Citizen’s Home. The former two are private-run and small-sized welfare institutions
and the last one is a Care and RehabilitationCenter.

4.1 Cih Ai Nursing Home
Cih Ai Nursing Home, located in Dounan, Yunlin County, is one of the small-sized senior
citizen’s welfare institutions with personal care rooms. Its main clients are from the
countryside. There is a large area for the open courtyard and communication room, but
the latter is connected with the office and reception are which makes the elderly prefer
staying in the corridors and courtyard rather than in the communication room. In addition,
Cih Ai is relatively closed so that activities for the elderly are not enough and the elderly
don’t talk much and are without complaints or other requirements on the living space.
Generally, there are some facilities that can't meet relevant regulations. For example,
there should be handrails in the public space; bed hardness isn't specially designed for
the elderly; it lacks public leisurely activity and recreation space; there is no emergency
contact facility in the room. It is insufficient compared to those with complete facilities
even though the users don’t complain about that. This indirectly makes the users lose life
interest and vigor.

4.2 Yung Kuang Senior Citizen’s Personal Care Center
Yung Kuang Senior Citizen’s Personal Care Center, located in Gukeng, Yunlin County, is
one of the small-sized senior citizen’s welfare institutions with personal care rooms. Its
clients are mainly from the countryside. The space in Yung Kuang seems compact and
orderly, aiming to meet the requirements ruled by the government. However, similar toCih
Ai, it lack public leisurely activity and recreation space. The only leisure area is the public
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TV set in front of the office which seems too simple and inconvenient. The storage facility
is not enough but the administrators help the elderly arrange their personal items tidily.
Most belongings are collected together. The facilities in the room appear simple devoid
ofa feeling of home. However, activities are often held and outside groups are welcome to
hold activities to make the elderly life lively. Compared to Cih Ai, the elderly here are
more talkative and optimistic.

4.3 Bodhi Ren-Ai Senior Citizen’s Home
Bodhi Ren-Ai Senior Citizen’s Home is located in downtown Dali, Taichung County. Its
clients are diverse, mainly from Taichung County. Bodhi is a personal care center taking
Buddhism as the main spiritual belief. Most clients come for this reason. It holds religious
activities, croquets, and other talent and skill training activities at regular intervals which
provide the elderly here with many chances toenjoy theirleisure time and allow them to
practice their beliefs. There are a lot of senior citizens living here so that a similar
community unit is formed. It is common for neighbors to communicate house to house.
Although the main room arrangement is a double room, single roomsare also available.
The room is rectangle with the floor space enough for putting personal belongings. There
is also a space for cooking, a fridge and even personal furniture. It seems like a private
house with a sense of home.

V. Results analysis
The study applies the Assessment on the space and equipment applied in the Elderly
Care Institution & Palliative Care Ward and the Mark Sheet of family life requirements for
the elderly to inspect the living conditions of Post-Occupancy Evaluation in Cih Ai, Yung
Kuang and Bodhi personal care centers.

5.1 Evaluation on the space facility of personal care room
users in the Elderly Care Institution &Palliative Care Ward
After inspection, the registered institution for the elderly is required to get inspection
annually from the Department of Health so that they are continuously in accordancewith
equipment or institution standards. Therefore, when we conduct inspection again, it can
be expected that most will meet the requirements. However, some aspectsneedto be
adjusted.
1.
2.

3.

4.
5.

770

Handrails are installed in public spaces: It is unavailable in the Cih Ai Nursing
Home for the elderly.
Barrier-free toilets are provided in the institution: Cih Ai and Yung Kuang don’t
reach this standard. For instance, the toilet doors are not broad enough and don’t
allow enough space for wheelchairs to enter it. The toilet doors in Cih Ai even
have thresholds. The interior space is not large enough for the wheelchair to turn
around and the handrails are far from the standard. The toilets are so long and
narrow that people can only go forward and backward but can hardly turn around.
The institution should have indoor activity playrooms for the elderly: Obviously,
the indoor activity place is not enough in Cih Ai. They only have a reception area
and communication room available but even these are being used as an office. It
is the same in Yung Kuang but the canteen is a multipurpose space and can be
used as activity place after meals. Moreover, there are not that many elderly in
this institution which makes the annual space per person larger than that of Cih Ai.
The doors of bathrooms and bedrooms are required to be over 80cm in net width
for the convenience of wheelchairs: Cih Ai and Yung Kuang don’t meet the
requirement.
Each bedroom has proper sunshine or enough lighting: The indoor windows in
Cih Ai are set on the inside wall of the corridor. And due to the privacy problem, it
looks dim as the windows are always closed.
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6.
7.

8.
9.
10.
11.
12.

The bedrooms should have air conditioner or a good ventilation system and
should be without a peculiar smell: There is no air conditioner in Cih Ai but there
is no peculiar smell too.
There should be a space provided for the personal belongings of the elderly such
as bedside cupboard and locker: Yung Kuang takes the initiative to collect
residences’ belongings so that there is no bedside cupboard, locker, chest, etc. It
looks empty and simple with daily necessities only.
The institution should have a qualified emergency calling device or emergency
button in the bedroom and bathroom: It is not provided in Cih Ai.
The toilets are available for safe and convenient use: The toilets in Cih Ai and
Yung Kuang don't meet the space requirement for the wheelchairs and there is no
handrail at the back of the toilet stool.
The bathrooms are available for safe and convenient use: The bathroom space is
insufficient for the wheelchair to turn around in Cih Ai, Yung Kuang and Bodhi.
The shower heads are close to the handrail in Cih Ai and Yung Kuang.
The curtain, carpet and weather screen should be fireproof as stipulated: it is hard
to inspect. The operators often install these as convenient as possible therefore it
is not sure if the materials are fireproof.
The staircase, passageway, emergency gateway, and fire door (within 1.5 meters)
are unobstructed: All the institutions meet the standard except Yung Kuang, who
puts large scale sundry which obstructs the traffic.

Items for Evaluation and Monitoring
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

The total floor area of the institution’s house
meets the stipulated standard of Elderly Care
Institution & Palliative Care Ward
Handrails are available in the public place
The barrier-free toilets are set in the institution
There are passageways leading outdoors,
gateways in the refuge storey, indoor gateways
and corridors.
Stairways and elevators are provided in the
institution
The institution has storage room and
equipment for bedclothes, bed sheets and
sundries
There isa garbage disposal room, kitchen and
wash room, etc
The institution has indoor activity playrooms for
the elderly
Public telephones are provided for the elderly
The dormitory floor area meets the stipulated
standard of Elderly Care Institution & Palliative
Care Ward
Each door of the bathroom and bedroom are
required to be over 80cm in net width for the
convenience of wheelchairs
Each bedroom has proper sunshine or enough
lighting
The bedroom has air conditioner or ventilating
device for fresh air without peculiar smell
(urine, dung or musty smell)
Space for personal articles for the elderly are
provided in the rest home such as bedside
cupboard and locker
The institution has a qualified emergency
calling device or emergency button in the
bedroom and bathroom
The toilets are available for safe and

Cih Ai

Yung
Kuang

Bodhi

A

A

A

C
C

A
B

A
B

A

A

A

0

0

A

A

A

A

A

A

A

C

B

A

A

A

A

A

A

A

C

C

A

B

A

A

B

A

A

A

B

A

C

B

A

B

B

A

Conference Proceedings

771

HUANG Ching Hsiang and HO Zhao Si

convenient use
The bathrooms are available for safe and
17
convenient use
The curtain, carpet and weather screen are
18
fireproof as stipulated
The staircase, passageway, emergency
19
gateway, and fire door (within 1.5 meters) are
unobstructed
Grand total of A-class
Grand total of B-class
Grand total of C-class

C

C

B

B

B

B

A

B

A

8
4
6

9
7
2

16
3
0

Table 2
Assessment on the space and equipment applied in the Elderly Care Institution & Palliative Care
Ward

Notes: Class A, B and C arethe ordinal scales used by the Taiwan government in
the evaluation criteria. A: in accordance with the law. B: partially meetslegal
requirementsandstill has space for improvement. C: does not meet legal
requirements.

Item

Evaluation Factors

Applicablene

Unit of illumination in the interior

ss to entire
space
Applicablene
ss

to

living

safety

Applicablene
ss

to

living

facilities

of

the aged
Applicablene
ss

to

the

physical and
psychological

Cih
Ai

Yung
Kuan
g

Bodhi

space:
Size of living space

40

60

60

46

46

46

Level of sound condition:
Use of stairs and its functions
Building materials used in the living
space.
Suitability of bathroom space and
safety
Safety railing throughout the living
space
Accessibility of emergency escapes.
Availability of emergency call device
Type of handles used on doors and
windows
Kitchen safety
Safety of bedding Equipment
Accessibility of transportation
Specification of Chair safety
Utility of electrical appliances
Availability of medical devices
Clarity of instructions on medication
Ventilation in living space
Availability of community support for
senior citizens

41

41

41

18

18

18

44

44

44

34

69

104

20

40

40

41
49

27
73

41
73

17

17

26

43
27
34
21
35
35
97
33

43
40
34
21
35
35
97
33

43
40
34
21
35
35
97
33

123

123

123

798

896

947

health care of
the aged
Total
Table 3

Comparative score table of the elderly’s living needs

772

Conference Proceedings

A Discussion on the Environmental Evaluation Tools of Care Institutions for the Eldery

5.2 Grade and inspection of family life requirements for the
elderly

1. Items in relation with indoor lighting, bathroom space and safety, and handrail facility
are the same as the user space facility of Elderly Care Institution & Palliative Care
Ward.
2. Escape safety: Yung Kuang puts large scale sundry which obstructs the way.
3. Facility for help: There is no emergency-notice equipment in Cih Ai.
4. Proper door and window handrails for the use of the elderly: the door and window
handrails in Cih Ai and Yung Kuang are neither labor-saving nor left/right-opening.
5. Seat safety: None of them have paid attention on the seats. All the seats are used for
ordinary people with short legs, no handrails and deep seat covers, which causes
inconvenience to stand up from the seat.
6. Operation interface of appliances: The light fittings in Yung Kuang don’t reflect light.
What’s more, the interface of the electronic equipment, telephone and remote control
are in the incorrect sizein all three institutions. The traffic convenience, blood pressure
and blood sugar appliance, medicine-using mechanism, and the care mechanism for
the elderly in the community inspected reach full mark and are in accordance with the
standard for there are specially-assigned persons making inspection tours and the
required facilities are available in the personal care center.

VI. Conclusions and Suggestions
By comparing evaluation results analysis, government units lay particular stress on the
complete facilities for living based on the requirements of the elderly but ignore their
psychological demands and comfort. From the results, it is found that the items for
inspection of the government and the study are the same. However, the government
inspection items exclude the adaptation of the whole space, appliancesand facilities and
physical/mental health care. Therefore, based on the research analysis and interview
records we find that there are several problems existing in the Elderly Care Institution and
the corresponding suggestions were made in order to resolve such problems. A
discussion can be made on the adaptation of the whole space, life safety, living appliance
and sense of belonging or happiness.

1. Adaptation of the whole space
Although personal care rooms have been set in the private-run and small-sized Elderly
Care Institution, many relevant regulations are not followed. Moreover, relevant rights are
ignored for there are not so many residents. Especially for the indoor activity facilities,
only a TV set is provided for recreation which arouses query to the living quality of the
residents. If the institutions want to meet the real requirements of the elderly, the
questionable aspects should be corrected and enhanced immediately.
The establishment regulation of personal care facilities for the elderly points out that only
consortium can the establishment meet the requirements of nursing the elderly, such as
canteen, reception room, reading room, leisure and recreation playroom, religion meeting
room and other necessary facilities and equipment. The reception room, reading room,
leisure and recreation room should be more than 6 square meters per person. Private run
and small-sized personal care facilities couldn't catch up with the senior citizen’s
institution. Consequently, these problems are found from the evaluation results.

2. Adaptation of life safety
It is found from the inspection that bathroom space and safety, escape safety, handrails
in public spaces, barrier-free toilets, width of bathroom doors, emergency calling device
are ignored which arouse query to the safety of the residence. Especially for the private
run and small-sized welfare institutions, many are unqualified based on the requirements
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of personal care rooms. In addition, it still remains to be seen whether suitable personal
care facilities are provided in a way that doesn’t interfere with the resident’s daily living,
like the mandatory management and collection of goods in the room, for the reasons of
both management and safety and health.

3. Appropriateness of appliances and fixtures
The government pays less attention to this inspection item. It is found that the issues of
the convenience of doors and window handrails, bedding facility, seat safety and
operation interface of appliances are ignored in both private-run and small-sized elderly
care institutions and senior citizen’s welfare institutions. The key points of these aspects
focus on life details but often influence the elderly life quality.

4. Sense of belonging or happiness
The happiest thing is to have a companion and live in a home. When visiting and
interviewing the residents in the personal care wards, we found that those with many
neighbors decorate their rooms with their own style and characteristics. An optimistic and
open attitude is obvious among the residents when the institution holds an event. The
elderly in the private-run and small-sized elderly care institutions lack in daily activities
and have no companions to communicate. Moreover, there is no activity held by the
institution so that the residents are passive and silent. Their response will be no more
than 2 sentences. On the contrary, the residentsin the personal care wards have a
different attitude and even share their accomplishments proudly to the interviewers.
Due to the influence on the environmental evaluation tools and the design methods, the
operators have to register their business in accordance with governmental policies so that
every fundamental facility meets the basic regulations and requirements. Despite the stiff
rules, however, the living condition and happiness of the elderly are reduced or even
neglected because of the limited scale and capacity of the care institutions. As a result,
the design and legislation, as well as the implementation of the evaluationand the said
requirements should be emphasized in the future.
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